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1 

L < {±*DiSjSfX« 3 OCDficolsl D tDftilfiS L < teftftO 

3ifi<D tt> i o^mu isi^m^n/i 

mm tt-ats mmfflwismt mm-r & a n> <Dmimm t * 

m>am 2 ] mv?%ic £ <o e. 3 ^^ngtc *3tt 

« 3 -OcDflflCDlH] (3 Oft 3&g3g b < lift ini&S© ? *>CD'> 
2ocofit LT^fctrTStSttlXx-y:/^ 

HiJIBtb^X ^ >y y (C ^ S itl$*S HI > T 

/ \9 - y Jtmm-f z> mm x t- -y y t , 

/ \* - y\z WlS-T 5 F/r fe<DMffl*?7 b MS? X t- -y 7 <h £ 

c t *wa t -r 5 &mm ft v x^« irxfeSHnff 
vAftftifc, 

7£<d 3 mjfanmftmo ? <tt2 raft faomft 
movant ^mummx?? 7 1. 

BufBiftftMfctfJXT 1 -y ^Jcfc^TBasnfc^ft <tt2 
S&t" «IIXf -y , 

»*«»»«:»UT*tT-r S^frXx >y ^t^mt 3 c t 



(2) ftfflW- 7-2 8 5 91 

2 

^ras^s Aft gH^iWffifr e>t# ibtitcmft^ tb>v 
mzmz L,fc*{&-<* h;bB8iit*5j:a r ^r^ / F§yAft^ 

SfiStXr-'y/i;. 

LT, S5IHl!i^tbX7 i 'y^ , fi:*5VT^m*nfc'>^< 

>■•/ u > y-'ufti^Mifi tit^i.c^iao 

^AftToiSo 

Aft«B©»f«*fcW-rs2iA>5iRie:£fc:, cntcit 

^teX^-yy^Setc^L. 
WfB^X-f- -y milB(Hl^WF»^aiX-r -y 
^t±J*S«(cSo"€. BuiBfWIM&ttiX-r >y y-p*a*tift 
Mil-T 5 WaBffilBJJt^giAftSgBO 2 ffift(^(D®)^»^ 

& MJE X -T -y y $ 6 f c S c t i: T 5 JS 
3 tcIBtc^P^lljft/^^- >Aftft}So 
JO [W>RJS7] mrlBl^ffXx-yyji. mffBlSBUX^>y 

^->-Aftft)4o 
[0 001] 

Vkoi&h^y - ^i/y^y$—7*4Xffl&kW&t2> 
fcltXD&MnVrWX (mouse) tg<£> 3 ^TtAftg 
40 gtcia-TSo 3^7t:Aft^S*¥iJfflbT, S 

ftm<omft'<z-yic£%tt.mistitcX7]Mm*mm-t 

[0 0 0 2] 

[fie*<0««3 ayKa-W, ay\d=L-$ttfflm? 
S^->X-rAtcffll/^n€>, v^-7i/W>^-7 
x^X±coAft^i§i:LT. ^T'tt, l**57fX 
tiftfn5#^Vf-fVy' • fVWX^E<ffcntt 

[0 0 0 3] ctOvryX^rfflt/^fcv'X-r^Tfi. S^T. 
50 »fMM±, v^^*«U:S5T7i&ft^-rci:K:J:0, S^B 
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3 

ffi±ic « n/c±i ? x an l t«j < # - v ;i/ 
«\ ^iiM±tca^^nTi/^miicD^%i aim 

^^rtT^o v^Xtc^oT. ap— Kfc 

[0 0 0 4] L^Lfctfeu fif^Ov^XfcL HfflOJS 

[0 0 0 5] V>X<Di6#«H([jSO»ffffifc 
fc. ^n^x., ffilHfl4S:v»>XOi**fil»Lft*^> 

[0006] coi&otemmtfmmzn. mmv&, m 

^£eB («fH¥3- 1 9 2 4 2 3) tfBSLTtfto 
[0 0 0 7] LfrLfctfB. ±E3*7EA**B*ffll^ 

ifi^-rc^tCcfcO, »*IIiffi±*3&7GA**«fcii» 

[0 0 0 8] —73, fi£3fe(0T'>^*«lftS±rl!l^L 

«^nt^5 M¥4-7 7 2 6, «pM¥4-1 
8 0 1 1 9) o 

[0 0 0 9] L^b*A^e>s cnev-XrAT'tt, 
-VLfrffifflTSfc^fc^SfcMWfc*. £ft> ig^ffi 

[0 0 10] 

[j8w#»i*Lj:'5i:-rsi!fflj ju±4><i:5k, tie*© 



(3) 8 5 9 1 

jtgoTl^fto 
[0 0 1 1] £ft, WyT-f>y-f'W7tLTO 

ffi^«:S-r2> (2^Kfc) ^XlC^xft&Otf&Sfcit 
[0 0 12] #5B0!B\ ±EW**:*«LT>3: Stlfcfc 

[0 0 13] 

[BjBJ&wjsn-rsfciio^a] *«WK«s^raawv 

'JXv'XrATtt, »^P^-Z?(Om^<0 30(0$*7alRl<0 
20 3IfflSL<«SDSSPX«3 0COfftcOla]t)cOftjiJa^L< 

£l£3MS^ C©»#fi#^#fia»cJ:»J^A6»nfcft(J 

fBift «jiBWffli«#* a&flrr * ft 

mmin^mic <t o nfc*ij«HB^*s«-r s ft # 

c©£«#a£ J: DftenftfflWs^c 

s * s^#a -r 3 mmammm t^siLt^ 

[0 0 14] Sft, ^tSSSW^^OX^ffl^ 

3&7c£Wi;::fctt3tt*!§ieSK ^pawfesva^a*! 
« ft *niis<o 9 -5 ^ < i: fc 2 ooa t l t ^aif ^ 

S«r, ^MiftflF^^-^bLftiS^^-^x-^k: 

^J6S^$ nrv> § ^^coa^ifi^/ - >ic mm? s 
gut- ^.^sijxf -j -ft, mwrnm^ v ytcfett swsij 

[0 0 1 5] -73\ *fgB^T«, 2SM»t^SA*StKO 



5 

5£<D 3 ^73 |p]0®jff BO d < £ 1> 2 lft^|n]<DSlff 

fi^W^SiM^mxx >y:7°i:, itufeiiflM&m Xr--y 

■nas^T terns nrcpz; <tt>2 o<73^mg^p,^s 

ttft^mm^T-vi't, mmm.m x x -y *5«- & bh 
x -r -y y t * *tr 5 C t *<mffl. t ■? 3 o 

COO 1 6] Sfc, #£L<M:, iWieMSUX-r-yyti, 

[0 0 17] Sfc, »$L<t±, MieiiSXf-yT'lt 

[0 0 18] W$L<«\ tufS«J^tiiX7>-yy 

«, *J3a^ra»flFSA7jSH<Oll!lf^fi«:«tb'rS2llll*- 
ft C t fc:, cntcitttf "f S7a(6]£0$fl)|H] t> OlE]$EfS#S£ 
^ttJ-T5[5|$Ei!)^*^tllXx-y7 s ^$P»tc^L, milB^ 
SXf -y SufSlHlKIftfpa^mXT- -y yTO^tbS 

§ mz&mmttmxjjmm<D 2 «73 iPjioisfwa* e ±e 

ttllHl 0 <OIIIiE»f«*flX 0 B»^fc»ff«*ttaj"r 3*f IE 
[0 0 1 9] Sfc, WSL<«. fjIBUfiX-^-yyti. 

mif Eissijx r- -y ytc *s^tbw* ntc&mmft' - y 

Ofg^^HSKS^f-Sil £*!&&.£?%><, 
[0 0 2 0] 

« 3 ^7u^ifii<DinjiSP $ fc «ft jia*-> e^^aMtv f x 
<nm%*&m?&m%m^i&mmm.tfrc<> core® 



(4) • 1f PR* 7-2 8 5 91 

6 

[0021] ^n^*, ^mmn^mm^^^m^ 
[0022] gfc, imm^\%^>-mm\\^)^-yK-n 

[0 0 2 3] -7a, *^tC^S^F^»^/^->A73 

mm) *»^sctK:<toA*«nfcffiiffl«i^^- 

20 trnmhY?-^* b>wit*kmLzmn*m\ com. 

[0024] ccoi^fc mmtiLm (MjSO ictt-r%& 
raaff v ^ x cD^mmmttrnfe l * < r t, , siaaff v 

[0025] sot> *$mK.&tii& Kmn&w&m 

[0 0 2 6] 

[0027] in;, jzmnnw, 1 (Dmmmwm&ffl 

Uy9m*m-? 0 CCT% *H^«Tt±, 7^73 (6] t« 
40 0 1 £DScEP2 8(D«fc5»C^S^T^X7j"'6*T^cD 
77(oj*v^\ SiS73fR)i;{i^En2 9<7yJ;^fcv>>X7j^P> 

[0 0 2 8] *%i0^rWV7Xtt, 7K s F73(p]^»J 
ZfcitXDfB 1 Irj^^tiigP 16at, Hifi73[^ 

Iftt^tBglil 6 a*^OHJ7lft, ^2H)S^tUg|il 6 
b^e.<oai^lM^ t fct>*Xf''y7 t g|5 1 7 fr6<0tU*^ 

**j»i*»«a»<:*fbTeiig-rsfci&©ai«» 1 8^« 

50 7t-g>o 
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[0029] asi»**aan 6 y^^com^ 

[0 0 3 0] »flF#tt, £IH*IM1^tfX*{*l 

tcift^Lra^-rso -rat>"5. »fiFsa\ tn-^*s^s 

6 a, 1 6 btcctoT, ffi&omzm^ marina* 
^:jtiT> ey***?*— h^ai, «f 

[0 0 3 l 3 «ff#ti, C0cfc-5aSHaftv»>x«rffl 
[0 0 3 2] 5 tte«<oaiB«C, SSte*^ 6 

[0033] ai(o»m £rb»«^*xk:, g 

WC*HB?>tt, Bff LTV>4<Tfe8bS^o CIO 
[0 0 3 4] 0 3IC **JSffi|(0SBl»fPv>>^«:9^ 



(5) «fBH¥ 7-2 8 5 9 1 

[0 0 3 5] *»WtCj:tlWf, V^X**^ Sfc*^ 

Tk^lRlWiSttttJJR? 2 :te<fc ffiBtffalSSttaj*? 3 

^2 \s\fcm-znz>o 

[0 0 3 6] 77^ h-y^sVlf a — * 2 l tt, Stt^J 

[0 0 3 7] C<D£?tC N Rf^gtt, ffiHWflFV^X* 

[0 0 3 8] WT> ^<^cD^HM{?d^ffl^T, * 

[0 0 3 9] 1*14 (a), 04 (b) Afr6 I *7? 
Zm'V&Zo £t\ El 4 (a) (OcfcStc. Hj® 

;i/tfe«^»ift-rao fit, m4 ct>) it 

ffi#tt, v;l/*^F<o±»c:»ttLfcfc*tc, SHSI^ 

•7W©^U7^^>4^flLT> 77^h7^y 

[0 0 4 0] 12 5 (a) , 0 5 (b) ti, BPMOrtW* 

T% ^fflOT^f 3 VIC J: o T^Sn*«S»tt, 
EftSnSo 0>JAtf> HkflF-rsm^ BIS (a) 

50 **qHB««cK{fcLTV^* 0 ^tc, »flF#*^KI»^v 
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r-r ^y^Krts t as (b) o^dic "7-k:/ 

[004 1] H6 (a) , H6 (b) tt, 1«0«T* 

{LLTi/Ko ^LT, fi»tfJtcEI6 (b) <D£?lC?c<D 
KT*jEffi*^6JlfclK»K:afl: , r*o 
[0 0 4 2] *aBBOafiB«ffV>X**D*(* 

[0 0 4 3] 0 7 (a) ti, ^BISfiWOfflHJi^^X 
<0*D*i*W*^Dy^BI"e**o 07 (b) 

[0 0 4 4] CCD^PeO^V^XUu Sffl^^D^S 

mm~t&m^3 i at coa**ai»uTafi** 

&£fc#<^K1£tBgP3 2 a t 7K^[p]C0iP}lfi^ 
W^^/ci6^2ift^-tr>'^3 0 b t, COtH**«S 
■T5i8*B«3lbt c<0ttJ**8l»L/TaK**«)« 
fc#<D»K«ilH»3 2 b t tulE3$S^Wg[5 3 2 a, 3 

^3 4*m?LZ>o 
[0 0 4 5] CCm glit-bVlfa 0 aftcfclfSB 
2®j^ir>^3 0 b^LT, JESiB^fcffll/^o &*5. 

[0 0 4 6] -77> fM»*Mltt8g, PUtf3>l^a-? 

&&Lx&ji'?%mftmv : e^>$:m®f&3 6 ^<o 

ffl.S8P3 7t S^Hffi3 8 £lc<};9tff/£2n£o 

[0047] cne>o«ifi)ctc*3i/^T, cos 

So C<D£HSf1^^XOIS#te, fffllfi£-tr>^3 0 
at5<l:tfS2i*-feyif3 0bOlt(Ccfc!3, Wx-teVk 

[0 0 4 8] ^m^n/c2^f^£DftD31S^^t^^mi± 



(6) «PB8 3 F7~2 8 5 9 1 

/0 

m^%, tn j enmmss3 1 a. 3 1 bvmmirz> 0 c 

[00 4 9] nfc 2 OCDfg^fte. iiJg^tH 

g[$3 2a, 3 2 btC^-n^n^A&nSo CCTHi, 2 

0, 2*ifto»»3B*»c»jC^*«ffi«^teK«*ti 
So as (a) a, «wsnfcv^x<oiP3a«u:*ffi5-r 

tBt'feSo *«1 *P3SJSir>^3 0 aSfctt3 

70 0 bTb^OW^^JE^a-To Hfil 2fc*. 3iJg^tBa5 3 
2 aS/c«3 2 bfc«Sn**»lHlKT*afi*cffiSiSn 

[0 0 5 0] mm^^3 2 a, 3 2 b iiftfc 

SWi, ^OttfcDfc:, 08 (b) 3 U:* 3§JK 

[0051] £/c, i«a«A^affl*«tB-r*«i*aw 

[0 0 5 2] ^tc. }lfi^ffigP3 2a. 3 2 bO^fcfci^ 
[0 0 5 3] 0 7 (a) OffiH»ftv9X*^i3S«Sft 

u 'y *»ft*5rr«*§«\ 07 (b) ^$ij«i*r»«tggtD 

fStfMSSJtJR'F 3 5lcJ;0§7t^nSo fit, cn6 
[0 0 5 4] C<0»J»«^*S»fc«La«3 7 fck. flft^ 

itsct^T'fSo 5asa537t±. enfeoff ^-tc/s 
50 -rsch^pj^i?feSo 
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COO 5 5] CCT% WjiBiSfi«ttJSP3 2 a. 32 b 
teu 0 7 (a) OfflBB»ffv9X«K:«»"rti:, 0 7 
(b) <0MW*f*«8«fcl9:frtTfeAi/^o *fc, 07 
(a) Offlffl«^v»>X«T?aKffiBI»ffv«>^0»ft 
i$t»^L, C©*£Lft»iltB7 (b) <0«Jffl 

[0 0 5 6] #tfc, a#«ttJ^^LTJESfii)!l^-V-r 

[0 0 5 7] 09 (a) &MW3hi?* << n OflSigO 

l*lfii?i:LTffl^8o IIPMS&K9 ICO 
^Stcti. K<OEE«-fe5^v*9 2-9 4^@E 

^£fi3o 09 (b) BbS«H9 6«rffi^ 

T\ E&«0Jffi»tr5 5*y*9 2tc^lft : ?9 l £fisMS£^ 

3, 9 4fc«4*Llf>«fftf«£-r*o — LiDEll 

ffi^^r^tc, i^tuso for, gi8i9 7«:ffl^ 
t. ^.mmE.m^^^y ?9 3, 9 4 om^mEEcoM^ 

2 OCO^ttifflJ±m-tr 7^7^9 3, 94 OWtttfW- 
[0 0 5 8] COBE«»«^^-rn*3|e«B8(OffilB!lkff 

[0 0 5 9] &*5. SSh^ 1 tfleliELfc<Tfc, WM 
IB»ffV>x*{tft<«i< t. IMtiflIfiE»ir95y*9 

3, 9 4tc. »»a«jcjtffj-r*«BE28tf»^-rso c 
[0060] 010^ ^y^^y^mi^^micr 

07 (a) OffllHMlffv9XO«l«fcBli:i»«* 0 fc£ 
U ii*M§§3 1 a, 3 1 b^mStc, ffWMBtt3 9 
a, 3 9 b**n^nR»ftjatc. ffiiSA^So 
[006 1] ^r*to-6, ffilBJ»ffvirXtt»fP*3!^fc 

t\ ^«$-ijpg§§3 9 a, b^ffl^r, ^mtuc&zmm 

10 0 6 21 MIS. ^Mtl<Dm%Lm&. 0. 5Hz-l 



(7) WBB¥ 7 -2 8 5 9 1 

72 

5 h zmm<Dm&m.mmic&& tm^zftZo «ot, 

*B«SfiJIE» 3 9a, 39b eDJSttftl»£IISHa, ±SBSB 

[0 0 6 3] C<0»«fSiJH»3 9 a, 3 9bfc«. flHtf 

[0 0 6 4] /yj^-v'ay^ioT^ ?Br*£ 

»JPfiS3 9a. 3 9 beOl^fiSffia^Sl/HCSftSIEH 

[0 0 6 5] — 2k #ffin<Dja?SESScT**S0. 5 Hz- 
£B»f1^*XK:. HW«iJIB«3 9 a. 3 9b^ 
20 ffi«SIES3 9a, 3 9 b*RWft^«»fr&t#e>n« 

[0066] t*±tcj;o, ffiKoffiffl-e<o*-f>#»ff 

[0 0 6 7] 01 n±, *«KOSI2 0llfliflk:a«ffi 
tc, 7j<¥#iRi»#*ftiiR? l l 2 hffiE^ftfj^tofg 

f 1 1 3tC £oT, ffiM»f^V«>X*(* 1 1 ic0 2^7t 

fftt, a— V;l/##> 1 1 4t^'j7^W>'l 17tC 
[0 0 6 8] 0 1 2tt. *»W^S2©3|]»ffjOSra» 

[0 0 6 9] »fls##£ra»ft^*X*f* 1 1 1 £r±T 

tH^n^>o fit, fflm»^*xrtT»»**c(Si;fcM 

»OTtfS«Sh, 15, 1 1 6^6 

*f* l 2 l o^ttSJtt*? 1 2 3 tCcfc D§7££n3o 
50 [0 0 7 0] »f^#ft^ SMJtttv*x©*-y;M*# 
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i 2 2±\c*-v;\stfm7F*$ft%o l i«r 

So ^ IT, MkfMHi. fB2<E>J§ (flJfcfcfASSLffi** 
[0 0 7 1 ] 013 (a) ~0 13(d) co®®^J^rffl 

££>(D£:-f£o Ull 3 (a) 

ic fx? o tf ^ > * ;V D «: Sjffi ic W L fc ^ 

•&fctt, s-r\ *-y;i/**>i i 4** 

U^mo -T££. mi 3 (b) <£>£?tc, A^Pffl 

013 (c) <DJ;5lcD£»i!jS-e5o f LT> ^'J*y 
^^^ryi 1 7*i¥U «»T*— y;l/*#> 1 1 4£ 

}f*r 0 mi 3 (d) (D&ofc^^z/^frtfWo 

[0 0 7 2] (KOctdttllkmi, ^^^MBW/ew-C 

[0 0 7 3] £CD£vlC^ *»W<O^Bl»ffv9^*fla 
^iU^n>tf^ffl^^^MD, Sift* 

■rm Bit-r * as # * vjfc^fr 6 *a « n s o 

[0 0 7 4] CCV, 10^'Jy^#*>*$nS 

i o*M«o^H»flFv^x*«fctf*— y;i/#*>i3<fc 

CF^ 'J >y >7 &&y<D 2 O<0#£ >*#-T S3g 2 ^Hffi^J 
^01 4*#MUft^6BlWrSo 0 1 4 lc:fc 

[0 0 7 5] Se3tEC0^*-*;l/av^X^^V^X 

-Ctt, *-y;i/MW<o*^/*7(D«lt)SlA*i, ^tf* 
ic, a^Hffi±TS6Jc*— y;l/*»»S-efci/^4:* 

-y;u*j»<o*>/*7co«?)»^.«. 



(8) &m¥7-Z 8 5 9 1 

[0 0 7 6] S-T, ^2 0^SSCTO^P^{ / FV^XT 

a, y;i/*JfflJ%olffitc*rsfe«><o^-y;b3K*y 

(B) fcfcBUfcRtfTVSo 
[0077] W^^/im *-y;i/#*> (A) 

y;b*ij|»^RifiE^*So as^sn«:*-y/i/ 

«r»ft*«fett, (B) ^W-To col 

70 t, st;*— y;i/##> (a) y^A 
[0 0 7 8] »ft*^y.2^«, *-v;i/#*> (A) 

*wubk*t^siib, *-y;b^s^A^sffi^a^ 
sn. *— y;i/»j»*^piftifca:*o *-y 
fca. >'j7*#» (b) ^#-rc^tcj;t), Bte« 
5^ti»?tf4snSo fit, stf*-y;i/#^y 

(A) £rfflrT^ A-V/l/^IB^Sh, *- 
y;i/»J»A^"sri:38:So 

[0 0 7 9] ^*c, fH i ^^MMSSffv^xii, 

■whs * ^ tiaR»ff *-r * & * u ^ * * * > £ * 

[0 0 8 0] ®{W/3m *U»y***>*l EI 

ff*r^. y^^aiftA^iBffi*****!, y 

lc£0> aBB*«v>ttW!^ftSti» 0 fit, Stf^ 
'J l EBfTi:, #-y;l^A^Hiffitf^ 

stu a— y^»i»ft^RTfcft*o 

50 [0 0 8 1] »ff*^74m ^'J7^^^)fL 

aw-ri^sra* a— y^&KftA*Hffi#**«tt, 

* - y ;l/»J» pjffi £ * 5 o * - y )\s*&W) S 

^^ns^^^tc y^A^Hffift^ssn, * 

-y;l/»JO*^Rli:a:So 
[0 0 8 2] cl(Da^^>ry3^3«fct/4ti, S2 0lffi 

[0 0 8 3] cn60Hft>-f^ 7/>J^>3> 
[0 0 8 4] J^^o, C<Dm<Dmit2«<~7tLT&, fflix. 

[0 0 8 5] sfc, *Jt*»ft«SMT. *-y;i/Mli* 
50 Xltli, *U»y*#*>*»»ftv>**v>tt«tj'Tfe 
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[0 0 8 6] *«w<0»3O*Sliffilfc:ov>TKW 

[0 0 8 7] *58W02gPJSf^v^xti, *— v;l/*ffl 
v > fcHffl±o r -r n > ^Ktoiwis &c mm -v Z & <DfrT* 

[0 0 8 8] S*Wlc. AH«Oii«Oia5«:tcS^>Te 

[oo8 9] ^wMWfcWffl-rs^awftfp^HWW- 

(4, -WHSfctfSttU fWT<tr 0 (ii) SRSSUT^ 
&mat. fWl^^o (iii ) ffi«bTV^*«Fk: 
tt, Mt^o (iv) ¥fc^S 
tULftt), ±fr6B0T5Lfet)tSo Cv ) ;&f«f£4) 
Atf«*»<SB*fcfc. £Tfr6*±K:iRj*>oT«><*o 
[0 0 9 0] »0 4 0(0iffli, S«W»ffc<D01 

T?fc* 0 (i ) ««NEK:fi« 0 (ii) ^ 

*yy<Dm&. &iaL<DiftfiF*'rso (Mi ) autism 

U\ ¥*±tfT. fe&fcfiSo (iv) A*"Kfl9F**«f 

mzLtSicts^r. TjAA^rau-fe^aibffswmwteffi 

[0 0 9 1 ] 4aW«ff*H«W»ff*A^^*->t 
[0 0 9 2] feTSU 2*7c¥ffi^«, *Oftff©«3H 

t» AIH0 3^ffiMT©TO«*ff*B»r*ci:tt 
#l*3*7c3SIBrt^»ffT»*«fc«), Ce*0 2^7£v 
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[0 0 9 3] Hll 5 tt, SPIlff/^->lc<fc5A^H 
KWt^SPWv^x^ya >y »BKO— »Jt?ft*o 
L^f H » : v7X(t fH 1 I^-tr>^3 0 a, iftSig 
3 1a. M304|H«MR« 3 9 a, A/Dg»«4 0 

a. 5£fi^tti3S3 2 c. Ifl2i^-tr>+f 3 0 b, tf*Mg5 
3 1 b. ffiSEOffittffllBa 3 9 b. A/DS»»4 0 

b. iijs^ffia53 2 d. nfraaflS4 1 > mit^z-^ 
w ^^>j4 2, f^ss y&m hiss 4 3 . ftnm&t 

m?3 4 tc*o mint* ti&o 

[0 0 9 4] £*ftttttjfttt« HI1 0OffilH»flFV>X 

D 4 2*»»fcj&tfBft*o 
[0 0 9 5] ^yf^^'f^X^LTO 

mea. 01 otsiffliaoM -r&fr-s, siit 

•t^30a, ig<figg3 1 a, M20f«MRfl3 9 
a, A/D*««4 0 a, S«^m^3 2 c, Si2l&f* 
20 -fe>*3 0b, 4HBII3 1 b, ff4MR83 9b, A/ 

[0 0 9 6] jiffi1£ffigf$3 2 c, 3 2 dtcti. ttl^ti 

c 3 2 dm ^^^yl/fflffl^fftonsj^oft^aft 

c <oep^<o«dcfe cfc zfthftcomm tc ^ o ^ r h . -r -etc is 
wbfc©t»E***w-rso ?gje^tugf5 3 2 c , 

[0098] 016 (a), 016 (b) , 016 
(c) ii, *<0*dft»ff/^*->teJ:*A*»ffOff!l 
t»*So SSil^^x^il 6 (a) ©•fcdfclHBE* 
^r^iftm 016 (b) ®J;3fc:±Tfc:fi4»fK 

016 (c) (D&5lzttlcm&W}tt, kV>-3fe 

»J»J**«»^6*aB<0fc»<OA^** 
466tl/:l^ ffin«ffv9X*±TU:»*k "Ye 

s " m^TLtbft, &&icM%t "No" ^fi^te>ns* 

[0 0 9 9] Jtff*tt. 

50 /^->*fflnic»< 0 ffliB»ftv*^o»*tt, mi 
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-Tfi-^ti, t@*I§§3 1 a, 3 1 btc£D if fflf« 
$"JIS£§3 9a, 3 9 b*c«fc 0*»ftJ*»*^|»4Sn, A 
/D^gi§g4 0a, 4 0 blC<fcDx^*MI#*c£J8IS 

StlTVSo 

[oioi] nftsiRsiM 1 s-r. iftf©3^s /o 

ft;%z~-y7-$\zm.mrz>o % its cottff^*- 
# £ a*-?- * ^ ttmtt z>c ticker, mvf 

/<*-y®*8y«?i/\, fits RSt5fi*»ff/^ 

[0 10 2] COififfn-Ff*. *^«U*3ySS«|ai 
4 3 fcfSflflgBfc*^ 3 4 D MffjMMlc££fi 

[0 10 3] »ff#Oiftf^fc:ckO»6nfe«ifP 
/^-V-r-^^cfctfilf^^^-y^^U 4 2tctelfi2 

[0 10 4] *fc, WffiSnjyftft/^-Vx-^fctt 

a»o»ffa-F^a<H*offii*»ji»*fftas 
[olos] m^commc-D^Ttes i^^^jx-> 



«FBB¥ 7- 2 8 5 9 1 

J: a fcBBe-r « c t fewsrefc&o 
[0106] $/-c, a*»ff^?->ic»LT, bn*e<d 

[0 10 7] W)^«r«iai-r^#2^^[RltcO 

/to ^co^otc, cn^tcHfT-r^^fp] (-r^t^fi 

[0 10 8] ^fc, *^MO^^V^X<0 2 0CD 
[0 10 9] Sfc, tOBIMHeMffi4 l ^cfcalft;^ 

->**u 4 2 tt»jw«ft«ffio^»cia:». stt^HMt 

[0 1 10] **ffiMT*(i, »ff#ft^fflMlllftv^x* 

[oiii] tiUio < fc«5u:x *»Wte*titf, &nt<o& 

»f^*B»-r ^ c 4; *^T^ S ^ P*J! Jiff v * x ^}l«*r & 

[0 112] ^C. *^M4 0»r»^ 0 

[0 113] (RRmic US 3 0X81101 2: n 
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^#<d^^dim^£ 

*»fl^ ^-y£*km L TB*SrtT 5 fc c 5 tc Wtt^ 
[0 1 14] ^fflWSiSjff/^-yA^v'Xri. 

Tl/>saffi*^fTS#SCk#r#So M*fcfBl 7tc 
«t*5 4Hitf*«1?*So H178, 

2 0 2 CO^iliffl 2 0 3 tC«^2*lT^fc5gM£ 

[0 115] *ic, *aweffli^**ff^*h/l/0«B8: 
*tttWTSo HI 8 (a) tc. iftflF#tecfcoTi&frSn 
Tt^SPJftffV)X10I»^f$ (V) k^ft 

(0) SI 8 (b) (D£?IC^ (t) 

^> IfjfM^ (v t > 0 t ) t^SfSo 0 l 8 

(a) cDcfc^C, COftfM* WWi, SPaSftv^X 

x , vy ) feSWiftnJlfi (ax , ay ) 
^h;Wi, ^<DA£££rS*P^ h/l/0)*^£ (n) 

[0 1 16] ^tc. ■6ff**ffl'rsiHK:— 

ftff^^ h;l/Offl5i*KWrSo Hi 9c0cfcdtc. Sift 

k£*> S6jft-*ji!imio»»o**« (V) k^ft 
(0) 3:ffl^3o -75r, #RWte*tt3»ft^* WUfc 

^ h;l^iII-&kLTi:£*_, ■ X>&m$A (t) fcfcttSffl 
*©«/J^* h;l/<D*:#;£ (vt) tJjfa (0t) 



(11) »M¥7-2 8 5 9 1 

CO 1 1 7] B2 Ott. *fPfl<D£PEg^v^X£ffi^ 

»*tTO 0 5 fc. «a«fc»fl^* h;l/^cOW 
JS^L/c^ hA/T— 7^2 0 6 KBUSP2 0 7 
fc. *ff»2 0 8lc<fcD«/£2*l£o 
[0 1 1 8] 02 0<D*«/K«#«, fflS. SSffltMPv 

/cu »fp«iaBP2 o 4ttspaa^v^x 

iMtb«2o 4 %&mmtt^vxicm$£L. u 

gl3$2 0 5 h;br— -y;l/2 0 6 ^»giJgB2 0 7k 
fkVmz 0 8 fc*»J»»fta«*C^*^So &*W4, 

»f^«imffi2 o 4 kS»»2 o 5 k^ h;i/-r-://i/2 
0 6*£M»ftv*xlc^gU K9J8P2 0 7 fc3dfr» 

208 k*»jaiw*a»*c:^«-rso fflwct, s*<o§n 

20 [0 119] nfttfetfJtt2 0 4^f»V^X(C^g 

4<DWrtfl*»«* 0 7 (a) O^^^^WSU^nv^ 
fiIHSS3 3*ffl^T2£ffl*n* 0 7 (a) OcfcdftWW 

[0120] fS^Ma'j^^vssfliaaa 3fe 

it, SmoiBI«lljl^ jR51«BB1fiil8^ 1 2, l 

[0121] ^mffiwmz, swf^^x^iT, 0 

4tt, ^llft^-tr>^3 0a, tttggg3 1 a. %f«Aij|S 
§§39a, A/D^SSfg4 0a, m2lft^ir>-^30 
b. ittti«3 1 b, «4CMI8ffi3 9b, A/D^§§4 
0 b«rfUfflbT«^-rsck^T*frSo ^/c> SE«8P2 
0 5 h;l/T— ^2 0 6 klS53iJgP2 0 7*4, 

^fi«j5tl5o ^Tffi2 0 8ti, «IA«H7 (b) CO 

50 fflaia5 3 7o^fTa^cKa-rso 
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[0122] **5. MaoaH»ff'7')x**ijfflf*i 

feO^U *y Olefin*. T, y;l/*JW*«T*Bi:i" 
[0 12 3] CCX\ W3- 1 9 2 4 2 3^ S 

[0 1 2 4] 0 2 Hi, Wi3»ftMfctti» 2 0 4&CTt#5 
[0 12 5] C<D£8*«S2 0 STB, feS^J (t) frC 

c±t) ^o2^f^o^aifl (xttYt) 
(vt, et) icissiic^srrso vttt, 

B#S'J (t) fcHsttS*^* h;b<DA#2 (S*P^h 

ttft^MMW (V {} , 0 {} ) fcPf-So & 
J3. ftf^* Wl^J (V {} . 0 {} ) tt. ( (V K 
0 1). (V 2, 0 2) (V t , 0 t ) , ... 

[0 12 6] 3Wc, £FbWF£\ ^ Y}\sv—~7)\s2 0 
tf0 2 2 (a) 0<fc5*2O<E>7Sft<Dlfr#X t , Y t tc 

#«LT«itosn5p 022 (b) <D£oi,c, &&mm 
(t) tc»f^tttbxxyy , T»6nfc7jc^rftotftffl» 

CffU^tfX t = 2) ^SH^[pJC0^l±Ja (0J*tfY t - 
3) tt, ^»«tU«i:ftf1^* h;l/fc<o»j6**bft^ 
* h;b^-:/;Wc£oT\ ( (vt, 0 

t) = (V23, 023) ) KgifcSftSo 02 2 (c) 
Ififf^^h;!/ (V23. 023) ^r^to fc*5* ISfM 

^^h;l/^f^ (n) *a»fcb:fc«»*fi*r 

[0 12 7] 02 3*4, S«gB2 0 5fcfet>TgftSn 

fcftfp^^h;i/W (v « , 0 {} ) «\ f»i»sn 
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mm%&2 2 At, ^ V)\smnmmK>2 2 5t. m&& 

2 2 7*ffl^T«l«Sn5o fcJSU h/i/jag 

as 2 2 4 h;i/*ng:sasa5 2 2 S^V^f ftfr—#<D 

[0 12 8] Wgijg|5 2 0 7T*te, S*T. IJlfl^* h/MW 
(V {} , 0 0 ) ^ffi^TM^^ b;U£Q«aP2 2 4 

/^-ytmw^t? V)W\^v^y?$mw>2 2 6^t 
tk«u, w^gP2 2 7tc^5^T©)f / F^^ hivmcm^ 

[0 1 2 9] 0 2 4 «\ MgiJSP2 0 KOmUL^ hlVm 
mU2 2 4 lC<fc£fflS<Diffift0-efe5o CCTtt, fc£ 
0#£>J ( t ) (DmW^ blV (V t , 0 t ) tt, ^C0-<^ 

h;l/®;*#;£fc*^fo&i\ ^ h ;1/CD#IpO (0) 
fit^ LT«5o ■SMS'** h;l/«\ flR^tS^Dtc 

Sfcftfcfeo*. #ttt^*h;I/BB»S0 4:i*-Co 

20 [0 13 0] h;l/5Q ; JlgP2 2 4 Sf. C 

8) o mtt^th>\'?q<DT-2*mmmcmm?%rc® 

tc, t* HC-fey h-T^ (Xf7/S 2 2 9) o NfS'J t 
T7/S 2 3 0) o 

[0131] ^(DJifacDs e*^nsT*a5»^* h;b 

?*JtC#ftU^*^J^-rs 2 3 1) o fcU 

^ftbTV^tttltf S 0t ^rHC-tr^h-r^ (XT7 7 9 
S 2 3 2) o 

30 [0 13 2] fit, KOmttoft'** Y)W\(0±^Z/ 

y/i/Kio^ev^srWfi-r* (xfy/s 233)0 

[0 13 3] f IT, WBra«0«l31«:l»DiiL, 
7/S 2 3 3t\ t coftftWF^ h;l/?ijO^:+f>y;l/ 

D A^ < *ftte\ c <Ofita*»T"r So 
[0 13 4] COjfflffltCcfc^T, *ff#<0»ff*Cj:*l(l 

[0135] h;waao*f*«*«wr 

So 

[0136] 025 (a) -0 25 (c) (4, 
h;l/5aaotttW0TfeSo CTxtf, 02 5 (a) (O&o 

»: 6) tt, ffl^offtff^^ h;l/0*#«tiS*S^ 

5 h)W\fr%m&^5 hJimm-V&, 02 5 (b) 
oK&mit^V bfrCD^tr h;l/«D>?f6] (0) cQ^tcag 
50 MiS^e 0^rpJO#ffi^^ h;l/*f#*fflffl*«0iS 



-12- 



23 

77^5 3 0 1 -S 3 0 6) o C©8», 0 2 5 (c) 
[0 13 7] cnia^T, iSl^PC^ h;l/£075T&]^ 

[0 13 8] £/c, C(OW5^^ hMOST^. 

[0 13 9] — 02 6(i, KBUBP2 0 7^^ hJl 

[o 1 4 o] ^ vfohmtm^z 2 c 

aW^h;Wce«Mt:t§ Uf7ys2 3 

5) o h^JtO-r-^«r^5»Jtciaa*r§/c4i> 
tC. t^nci!7htl) (XT7^S 2 3 6) o ^']t 
icfcttSftfi^* h;l/ (v t. 0 t) S^Ufr&Pftf 
ffi-T Ut7^S 2 3 7) o 

[0141] ^nST'OSi^* WHSSC 0t-1 te, 
T^IrJ (0 t ) T*±#2 (v t) <D^5 h;l/£riPx.£ (X 
T^y^S 2 3 8) o 

[0 14 2] fLT, t OflfcbWt^^ Y)\sm<D^y 
?)\&&*)izi*^fr**\&'t'* (Xf7yS 2 3 9) o 
feL'h*»*Uft OfiUc'l £r*P*_ (Xf77 P S2 4 
0) , Bf^iJ t tC&tf£©jfM^ h;b (Vt, 0t)^ 
t'Jjb^WttitXT'yy (Xf7^S 2 3 7) {cm 

[0 14 3] fit, UKnifllOflH^tlOiBL, Xf 
7/S 2 3 9T\ t o«*WI^* h;U?Uco±+f>y;i/ 

[0 14 4] COjQffltilctoT, »f^#OlftmCcfc«i!l 

[0145] b jimmcomwm^mmt 

[0146] 027 (a) -0 27 (c) , 028 



(13) W7-2 8 5 9 1 

(a) . 02 8 (b) ftft^* b;l/<D*#££\ ^> 

@t*6§o m^mtL^t wwesw*. mxa> 02 

7 (a) £0 2 8 (a) <D& o lC&r$T*ffifrnrcE.ftB 
5 (c) Ocfc5ft*£*tff#e>tt*o c<oj:5a95#«:E 

su-rs^s^fesisk:^* h;i/*pwsaatt^ s»swe* 
027 (a) <d£ 5 ic^mr-ffifrnrc^ft 

©ttOlWM* h;l/5»j (itv^HS : 6) «\ 0 2 7 

70 (b) (D&olC&mif^Z b)\s<D^>7 hJV(D^t£ 

(v) tXfa (0) ic&au h;i/0^rp] 

^ vfrm<o£fcmmti** cx-r^s 31 i-s 3 

1 6) o CCD^M, 02 7 (c) cOcfcdtc. C(D=P)B 
[0 14 7] mmc, 02 8 (a) <D<fc d tc£[ST*JSfr 

tirc^ftrnvicomv?^* b jwi wyyivm: 5) 

^2 bJ]/b\\W9HMl£&*). 02 8 (b) Gr>£«5&*£ 
[0 14 8] fit, 027 (c) £028 (b) £rj± 

[0 14 9] &*5, SMt^* h;l/t0^c#St±, 
*cfE»Snrv^«»*SpJ(CbTi>< ct^ckD, ±SH 

[0 15 0] 3Wc, h;l/Mvyf>yffll»2 

*cfct?/*fc«, ^ b)\stm%mm>2 2 sojaangm 

[0 15 1] 12 9^ W«»2 2 7 *C*5*tSfflffl©SK 

< o^igijs}i(os*i!iff; ^ - > t^rti^n t com 
ium (p) ^»6h*kt, mum (p) ^a&««s 

nfcSM^SWI (Re f) J:D*Sfr:mtf, 

2 2 7 m fflM1^* h;l/M»c*H£-r*»*«!iff/^*- 
V^ft-TSfcW^U XiUKOWHi (Re f) X 0 

[0 15 2] ftt, c©2pjffie*«r*t«:, «8giJg|5 2 0 
50 7tc^nt^^jaco^:^$^tc c i:^^fi^ : r^o 
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[0 15 3] ClT% B3 0 (a) —SI 3 0 ( e ) (e: 

<0-«l**"ro mif, 03 0 (a) ©•fciJcfflWTJI 
*^nfc=«l»«<0«lff^> h'l/JU 6) 
eg! 3 0 (b) <D£5&#ft^ hJm%iS Qhmtbft 

z>o £<Dmmfsmt j f>tb&ut£nrcm3 o (c) -H3 /a 

0 Ce) 0«fcdaa*tt^<*->*Jt«UT«BU*fT 

M9JIWiOiS*ttff/^->(4H3 0 (d) 
03 0 (e) h&So 

[0 15 4] 2£tC, mtL^Z hJim$k<D^? hJlOlJj 
fpj ( 0 1 , 0 2, 83) <DB8«tcaB LT, 

1 0 1-02 | 
I 0 2-0 3 I 
10 3-011 

[0 15 5] c<0W-»*«giJ«MO3S*ttff^*-> 
(03 0 (d) £03 0 (e) ) fc»LTfcf5V\ Jttt 
t§^^^h^^tM^6E13 0 (d) cd^O® 
(H«*^*<ftS 0 c<D£5fc:LT, wn;na 

I 0 1 - 0D1 | 

I 0 2 - 0 D2 | 
I 0 3 - 0 D3 | 

[oi5 6] c^9(c, gkjSO tcjtrss 

[0 15 7] CCT\ *Smi«lfc:cfcSftf¥/^*— 
^3 1 tc^-To 

[0 15 8] h;l/?UV^^->^ 40 

[0 1 5 9] 03 2 (a) -0 3 2 (g) te, 

*sfrt & fjfF^ * f ;w?uv *y * > ^ £ * * - V V *y 

EL<fcfcB3 2 (a) 0<fc 5 *C«SM*f^v<>X 
*ffG>*S«* 03 2 (b) eOcfe-SaHlWOiliffStToT 
y^Jrartt, 03 2 (c) (OJ:5te#&ftfc»fls£f* 50 
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03 2 (d) OffelfiSntt^c^^-y^M 

*^«K:J:0«frnftfflllll»fTF/<#->*™L#na 
SfM1^* WI/^Jv^V^STte. 03 2 (e) <D 
»f£^* h;l/9J*£l3cU M*tfB32 (f) <D<£?£: 
2 Cg) OJ:^^^ F;l/^£ — y^OY7^y^f7 

ftfejEL<«H'r*C4:*^'P**o 
[0 16 0] C£T\ 03 3^^^U^3ifflL/c^X 

[0 1 6 1 ] 03 3^>XfA(i, ffinv»>X*f* 1 > 
»fN$UJBP2 0 4, E&SP2 0 5, ^ h;l/7 L -^;l'2 

0 6, 0 S*ifr^->2 0 9, UtTgtf 
2 0 8, tf^x* Uft£«2 1 0, *^x?hB« 
S2 1 K ^fM«lffi2 1 2, ^35 2 1 3£r{i*/cti 

§o ^tSP2 0 8te, S^»JSUgB2 1 2i3<fctfBI^L«: 
[0 16 2] C^yXr^fi, 0^ L&^SWlHliSSfc: £ 

[0163] -TTica^fcctdtc, mi^^->xt}^ 
-Ft±, aim^9x*#K n^ttttiff2 0 4. 

2 0 5, ^ h;l/^— ^f;l/2 0 6, »gijg|5 2 0 7 , 
HW-^2 0 9, Htf0P2 0 8tCj:oT^ll$n 

[0 16 4] S/c, *7*Jx->7 Ffg^e-Fte, SRflv 
r>x*<*K tf^x* FJg^SP2 1 0, 
fE«SP2 1 1, S^AiJfl)flS2 1 2, S^2 1 3, ^tT 
8P2 0 8tCckoT\ ^SStlSo *7^x * FJ§5£SP2 

1 Ote, a^*JI»BI5 2 1 2tC}SS:^> r ^x^ F^r^gP 

2 1 3©iBffl±fc:«^S«&3«ftk tHRWttftKD 
lb#«ttULA:«««^M«lV2 1 2tc#^Ta^gP 
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Pe3 ^ * x *i* i comers ic am l t as? jn/ct7^x^ 

[0 16 5] ±BHHWc:fe^T, **\ a— 

[0 16 6] K^^^-^A^-K^SS^SnSfc 

SCfctfnTfiii:** (Xf7^S 4 0 3) 0 Xf7^S 

4 0 4t?i:Oft*^«HJSn, Xf7yS 4 0 5Tlff 

[0 16 7] A^- K*»7tS«^ttXf7^S 4 

0 8 7»7U A*t- K*«H'T*»^tt, X-t^:/ 

5 4 0 9^e»Xry7S 4 1 0tc^£ o 

[0 16 8] *^x^HB^A*^-K«<ISfi 
£ti££ (Xf7^S 4 10), 3.-if-ttffl|Bl»ffv 

(S 4 1 1) o X^^y^S 4 1 2Ti^Snft 

[0 16 9] A*^FS:«7n«^iXf77S 4 

1 3T«7L A**- K**H'TS»'&«. XT7/ 
S 4 1 4^e»Xr7yS 4 0 2lC&% 0 

[0170] 3fc«c. mffao«tHfcs-r««i***iE-r 

[0 17 1] 03 5 (a) -03 5 (d) (i, KftMftttJ 

y;i/<o»*tt i 8 0Slotl$% c<D£? 
*flF#tt, *^iiiffi±^^-y;l/£Oi!i^^@ 

[0 17 2] LfrL**<6, ^ffll»f^V>X*»ft>LT 

^*»tn?. (Arao^aaoaflifcfiHLT) mrm 

©»#i:>57-y;i/Ol6<^rrRit^aoTLSdci:^Sfe 
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IH«iffT*X*<*l W0IEL*^6i!li^fc»&tt. tiff 

m*m¥ifi&< ai/^A*««T*« t^a a«*fcfcn 

frte&l,\> SflF#tf. 03 5 (a) cOS^mffi 

2 o 3tc*^^nri^^-y;i/2 3 5*. mm (xo 
. yo ) frzmm (xi . yi ) tokwctrtfa^® 

70 ^P^f^^Xti03 5 (b) , 03 5 (c) , 03 5 

(d) tesvrrateiateLTt^o j t<oiBs > *-y;i/2 

3 5ti. 03 5 (a) COmm (XA . YA ) fr&gfll 
(XB, YB ) , flttfa (XC . YC ) fc^5«fc? 

[0 1 7 3] fCt\ 0 3 6<D£?^ Tk^ftlfii^ 
tBfg^ 2 **tffiil*rSftS«m* : F 3 OHTSf ^E32*T 
£#r6] (-r^^^flj^f^) »C|HHE«tfta* : F2 3 6£: 
83BU ^<D[s]$E^ttffitcj£CT, 7jc 3 F2FlS J f>fiB*lRj 

20 tD^SE^ffiiE'r^o 
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CONSTITUTION: The operator moves a space manipulation mouse 1 on the 
virtual plane without using the reference surface as desks and grid reflection 
boards. The motion of the mouse 1 can be detected by being resolved into the 
horizontal and virtical directions based on the work of a horizontal motion 
detection element 3 and a virtical motion detection element 3 which are 
constructed by using piezoelectric elements. The detected two-directional 
motions, for example, the acceleration and angular velocity are converted into 
the space manipulation mouse or the signal representing the movement 
distance by motion detection parts 16a and 16b at the output. A transmission 
part 18 performs the required processing on the two motion signals and drives 
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CLAIMS 



[Claim(s)] 

[Claim 1] At least one of the rate of three predetermined shaft orientations in 
actuation space, acceleration, a surrounding angular velocity of three shafts, or 



angular acceleration is detected, it is as it is about one or more detected 
amounts concerned — it is — with the motion signal generation means for 
changing and moving to a related amount and outputting as a signal The space 
actuation mouse which has a transmitting means for transmitting said control 
signal including said motion signal given by this motion signal generation means, 
The receiving means for receiving the control signal transmitted by said 
transmitting means of said space actuation mouse, Based on the control signal 
acquired by this receiving means, the cursor or display object on a display 
screen is changed. The space actuation mouse system characterized by coming 
to provide the controlled-system device which has a display means to display the 
directions location of the operator of said space actuation mouse, or to change 
the display screen according to said motion signal. 

[Claim 2] The linear, superficial, or spatial actuation in the three-dimension 
space given by the operator The detection step detected as at least two amounts 
in the rate of three predetermined shaft orientations in the actuation space, 
acceleration, a surrounding angular velocity of three shafts, or angular 
acceleration, The conversion step which changes at least two detected amounts 
of detection concerned into the pattern data of operation which patternized the 
actuation concerned, The comparison step which compares the pattern data 
concerned of operation with the master data relevant to two or more basic 



actuation patterns registered beforehand, The discernment step which identifies 
the pattern concerned of operation based on the comparison result in said 
comparison step, The space actuation pattern input approach using the space 
actuation mouse characterized by including the control step which performs 
predetermined control corresponding to the pattern concerned of operation 
based on the discernment result in said discernment step. 

[Claim 3] In the space actuation pattern input approach for making a 
controlled-system device perform control of the contents according to the space 
actuation pattern of space actuation blocking force equipment The detection 
step of operation in the space of space actuation blocking force equipment which 
detects the amount of actuation of the biaxial direction at least mutually among 
the amounts of actuation of 3 predetermined shaft orientations which are not 
parallel, The conversion step which changes into a vector train of operation the 
amount of space actuation concerned which consists of at least two amounts of 
detection detected in said detection step of operation, The discernment step 
which identifies by comparing with the vector train concerned of operation the 
vector train of operation corresponding to the basic actuation pattern registered 
beforehand, The space actuation pattern input approach characterized by 
having the execute step which performs control based on the recognition result 
in said discernment step to a controlled-system device. 



[Claim 4] The vector function generation step which generates at least one side 
of the accumulation vector function based on the vector train of operation 
acquired from the amount of actuation of the unit-vector function based on the 
vector train of operation in which said discernment step was obtained from the 
amount of actuation of space actuation blocking force equipment, and space 
actuation blocking force equipment, Either [ at least ] the generated unit-vector 
function or an accumulation vector function The space actuation pattern input 
approach according to claim 3 characterized by including the discernment step 
which identifies the space actuation pattern of space actuation blocking force 
equipment based on this comparison result as compared with what is obtained 
from the vector train of operation corresponding to basic actuation pattern 
actuation. 

[Claim 5] As opposed to the translation table with which said conversion step 
registered the number and the include angle of a unit vector to the amount of 
space actuation By giving serially the value which sampled in time the amount of 
space actuation concerned which consists of at least two amounts of detection 
detected in said detection step of operation as an assignment value The space 
actuation pattern input approach according to claim 3 characterized by obtaining 
the result of having changed the amount of space actuation concerned into the 
vector train of operation. 



[Claim 6] Said detection step of operation for every biaxial direction which 
detects the amount of actuation of said space actuation blocking force 
equipment It has further the amount detection step of rotation actuation which 
detects the amount of rotation actuation of the circumference of the shaft of the 
direction which goes to this direct. Said conversion step It is based on the 
detection result in said amount detection step of rotation actuation. The space 
actuation pattern input approach according to claim 3 characterized by having 
further the amendment step which extracts the amount of actuation which 
removed the amount of rotation actuation of the circumference of the 
above-mentioned shaft from the amount of actuation of the biaxial direction of 
said related space actuation blocking force equipment detected at said detection 
step of operation. 

[Claim 7] Said execute step is the space actuation pattern input approach 
according to claim 3 characterized by displaying the configuration of the space 
actuation pattern recognized in said discernment step on the display screen. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Industrial Application] This invention relates to three-dimension input units, such 
as a space actuation mouse (mouse) for offering the good man machine 
interface environment of especially operability, about the input unit used by the 
computer, a multimedia device, etc. Furthermore, it is related with the space 
actuation pattern input system which realizes the extended input function by an 
operator's pattern of operation using a three-dimension input unit. 
[0002] 

[Description of the Prior Art] In these days, the pointing device called the 
so-called mouse has been widely used as an input device on a man machine 
interface used for the various systems using a computer and a computer. 
[0003] In the system using this mouse, an operator moves first the cursor which 
is interlocked with the above-mentioned mouse displayed on the display screen, 
and moves by moving a mouse in desk superiors on the objects (an image, 
alphabetic character, etc.) of the request currently displayed on the display 
screen. And what the switch for a check called the click carbon button of a 
mouse is pushed for in the condition that cursor is located on the object to 
choose on the display screen (or it releases) performs the input to a system. 
Thus, the good operability which was not in a keyboard is offered with a mouse. 
[0004] However, the conventional mouse had given that it is necessary to make 



actuation sides, such as an actuation plate of dedication, contact, and to move, 
and trouble great to operability since an interconnection cable exists between a 
computer and a mouse in addition. That is, on the space of arbitration, or the 
imagination flat surface of arbitration, the operator was not able to take distance 
of a mouse and controlled-system devices, such as a computer, freely, and was 
not able to do pointing actuation. 

[0005] Furthermore, since a motion of a mouse was restrained by the 
above-mentioned actuation side, the mouse could detect only the motion on a 
flat surface and was not able to detect a spatial motion. So, it was difficult to 
carry out pointing actuation reflecting a motion of a spatial mouse. 
[0006] Such a situation is taken into consideration, and recently, by catching a 
three-dimension-motion of an operator, pointer actuation in the flat surface of 
arbitration and still more spatial pointer actuation are enabled, and even if 
separated from a computer, a multimedia device, or its display, a 
three-dimension input unit (JP,3-192423,A) like a space actuation mouse which 
makes it possible to carry out pointer actuation easily has appeared. 
[0007] However, in the system using the above-mentioned three-dimension 
input unit, the pointing actuation "an operator moves the cursor which is 
interlocked with a three-dimension input unit and moves on the display screen by 
operating a three-dimension input unit in space on the object of the request 



currently displayed, and what a click carbon button is pushed for after that (or it 
releases) performs check or selection" is only mainly offered. 
[0008] The system which can perform the function matched with each pattern is 
proposed by moving the conventional mouse on an actuation side and on the 
other hand, drawing a predetermined pattern (JP,4-7726,A, JP,4-1801 19,A). 
[0009] However, in these systems, there is constraint that only a simple pattern 
can be used from it being necessary to move a mouse on an actuation side. 
Moreover, it was difficult unexpectedly to draw a predetermined pattern finely on 
an actuation side, and it had the problem which cannot recognize the pattern 
which the operator drew in the method of superposition. 
[0010] 

[Problem(s) to be Solved by the Invention] As mentioned above, by the system 
using the conventional mouse, as the motion of a three dimension could be 
detected, it had stopped at the improvement which only makes the actuation 
plate of dedication etc. unnecessary. 

[0011] Moreover, what was given to the mouse which requires the actuation 
plate of dedication of the pattern input function restricted very much etc. as a 
mouse which added the very easy pattern input function in addition to the 
function as a pointing device (two-dimensional) had stopped at being. 
[0012] In the input system using a three-dimension input unit like a space 



actuation mouse which this invention was made in consideration of the 
above-mentioned situation, and enabled pointer actuation in the virtual flat 
surface of arbitration, and still more spatial pointer actuation The space 
actuation pattern in an operator's space is recognized, and control of the 
contents according to a space actuation pattern can be performed to a computer 
or a multimedia device. Namely, it aims at offering the space actuation pattern 
input system which can offer a sensuous man machine interface environment. 
[0013] 

[Means for Solving the Problem] In the space actuation mouse system 
concerning this invention, at least one of the rate of three predetermined shaft 
orientations in actuation space, acceleration, a surrounding angular velocity of 
three shafts, or angular acceleration is detected, it is as it is about one or more 
detected amounts concerned - it is — with the motion signal generation means 
for changing and moving to a related amount and outputting as a signal The 
space actuation mouse which has a transmitting means for transmitting said 
control signal including said motion signal given by this motion signal generation 
means, The receiving means for receiving the control signal transmitted by said 
transmitting means of said space actuation mouse, Based on the control signal 
acquired by this receiving means, the cursor or display object on a display 
screen is changed. It is characterized by coming to provide the 



controlled-system device which has a display means to display the directions 
location of the operator of said space actuation mouse, or to change the display 
screen according to said motion signal. 

[0014] moreover, by the space actuation pattern input approach using the space 
actuation mouse concerning this invention The linear, superficial, or spatial 
actuation in the three-dimension space given by the operator The detection step 
detected as at least two amounts in the rate of three predetermined shaft 
orientations in the actuation space, acceleration, a surrounding angular velocity 
of three shafts, or angular acceleration, The conversion step which changes at 
least two detected amounts of detection concerned into the pattern data of 
operation which patternized the actuation concerned, The comparison step 
which compares the pattern data concerned of operation with the master data 
relevant to two or more basic actuation patterns registered beforehand, It is 
characterized by including the discernment step which identifies the pattern 
concerned of operation based on the comparison result in said comparison step, 
and the control step which performs predetermined control corresponding to the 
pattern concerned of operation based on the discernment result in said 
discernment step. 

[0015] In the space actuation pattern input approach for on the other hand 
making a controlled-system device perform control of the contents according to 



the space actuation pattern of space actuation blocking force equipment in this 
invention The detection step of operation in the space of space actuation 
blocking force equipment which detects the amount of actuation of the biaxial 
direction at least mutually among the amounts of actuation of 3 predetermined 
shaft orientations which are not parallel, The conversion step which changes into 
a vector train of operation the amount of space actuation concerned which 
consists of at least two amounts of detection detected in said detection step of 
operation, It is characterized by having the discernment step which identifies by 
comparing with the vector train concerned of operation the vector train of 
operation corresponding to the basic actuation pattern registered beforehand, 
and the execute step which performs control based on the recognition result in 
said discernment step to a controlled-system device. 

[0016] Preferably moreover, said discernment step The vector function 
generation step which generates at least one side of the accumulation vector 
function based on the vector train of operation acquired from the amount of 
actuation of the unit-vector function based on the vector train of operation 
acquired from the amount of actuation of space actuation blocking force 
equipment, and space actuation blocking force equipment, Either [ at least ] the 
generated unit-vector function or an accumulation vector function It is 
characterized by including the discernment step which identifies the space 



actuation pattern of space actuation blocking force equipment based on this 
comparison result as compared with what is obtained from the vector train of 
operation corresponding to basic actuation pattern actuation. 
[0017] Moreover, said conversion step receives preferably the translation table 
which registered the number and the include angle of a unit vector to the amount 
of space actuation. By giving serially the value which sampled in time the 
amount of space actuation concerned which consists of at least two amounts of 
detection detected in said detection step of operation as an assignment value, it 
is characterized by obtaining the result of having changed the amount of space 
actuation concerned into the vector train of operation. 

[0018] Preferably moreover, said detection step of operation It has further the 
amount detection step of rotation actuation which detects the amount of rotation 
actuation of the circumference of the shaft of the direction which goes to this 
direct for every biaxial direction which detects the amount of actuation of said 
space actuation blocking force equipment. Said conversion step It is 
characterized by to have further the amendment step which extracts the amount 
of actuation which removed the amount of rotation actuation of the 
circumference of the above-mentioned shaft from the amount of actuation of the 
biaxial direction of said related space actuation blocking force equipment 
detected at said detection step of operation based on the detection result in said 



amount detection step of rotation actuation. 

[0019] Moreover, said execute step is preferably characterized by displaying the 
configuration of the space actuation pattern recognized in said discernment step 
on the display screen. 
[0020] 

[Function] In this invention, a motion signal generation means to detect a motion 
of a space actuation mouse to a space actuation mouse from the acceleration or 
angular velocity of the two-dimensional direction or the direction of a three 
dimension was established. For this reason, it uses as a remote control unit of 
the big screen visual system seen from the location which could detect the 
superficial actuation and spatial actuation which the operator in the actuation 
space of arbitration means, therefore left the space actuation mouse as a pointer 
of a computer, or a multimedia device, and pointer grabbing and control 
operation can be performed easily. 

[0021] So, in the space actuation mouse system using the space actuation 
mouse of this invention, an operator's directions location can be displayed by 
change of the cursor on the display screen of a controlled-system device, or a 
display object, or changing the direction of a display screen can realize the 
human interface environment whose operability which is not in the former 
improved. 



[0022] Moreover, by the space actuation pattern input approach concerning this 
invention, an operator's basic actuation pattern is registered beforehand, the 
pattern of operation which operated the space actuation mouse and was 
inputted is identified, and control corresponding to each pattern of operation is 
performed. Therefore, it becomes possible using natural actuation of human 
being to control a controlled-system device. 

[0023] On the other hand by the space actuation pattern input approach 
concerning this invention While registering an operator's basic actuation pattern 
beforehand, detect a motion of the space actuation pattern inputted when an 
operator operated a space actuation mouse (space actuation blocking force 
equipment), and it changes into a vector train of operation. It identifies by 
comparing with the vector train concerned of operation the vector train of 
operation corresponding to the basic actuation pattern registered beforehand, 
and control based on this recognition result is performed to a controlled-system 
device. 

[0024] Thus, even if it does not measure the space coordinates of a space 
actuation mouse to a criteria location (zero), a pattern input of operation can be 
performed by obtaining a motion of a space actuation mouse relatively as a 
minute criteria vector set of time series using a vector of operation. Moreover, in 
this invention, since not the conventional method of superposition but a motion is 



decomposed into a vector train of operation and it compares with a basic 
actuation pattern, it becomes possible to recognize the pattern of operation 
obtained from actuation of the unstable mouse in space with high precision. 
[0025] Therefore, according to this invention, it becomes possible using natural 
actuation of human being to control a controlled-system device. 
[0026] 

[Example] Hereafter, the example of this invention is explained, referring to a 
drawing. 

[0027] The outline block diagram of a space actuation mouse is shown for the 
general-view Fig. of the space actuation mouse applied to the 1st example of 
this invention at drawing 1 in drawing 2 . Here, on these specifications, in view of 
a space actuation mouse, like the arrow head 28 of drawing 1 , the direction of 
on either side shall be said and, perpendicularly, as for a horizontal direction, the 
direction of up-and-down shall be said like an arrow head 29, in view of a mouse. 
[0028] The space actuation mouse of this invention is equipped with the 
transmitting section 18 for transmitting the switch section 17 for an operator 
setting click actuation to 1st motion detecting-element 16a for detecting a 
horizontal motion, and 2nd motion detecting-element 16b for detecting a motion 
of a perpendicular direction, the output signal from 1st motion detecting-element 
16a, the output signal from 2nd motion detecting-element 16b, and the output 



signal from the switch section 17 to a controlled-system device. 
[0029] 1st motion detecting-element 16a contains the horizontal motion sensing 
element 2 which detects a horizontal motion. 2nd motion detecting-element 16b 
contains the perpendicular direction motion sensing element 3 which detects a 
motion of a perpendicular direction. The switch section 17 contains the click 
carbon button 4. The transmitting section 18 contains the infrared light emitting 
devices 5 and 6. 

[0030] An operator grasps the space actuation mouse body 1, in the space of 
arbitration, moves the space actuation mouse body 1 vertically and horizontally, 
and operates it. That is, an operator performs migration actuation of the space 
actuation mouse body 1 on an imagination flat surface, without using datum level 
like a desk or a grid reflecting plate which exists really. It decomposes into a 
motion of the 2-way of a horizontal (right and left) and a perpendicular (upper 
and lower sides), and a motion of the space actuation mouse body 1 is detected 
by work of the horizontal motion sensing element 2 constituted using the 
piezoelectric device etc. and the perpendicular direction motion sensing element 
3. A motion, for example, the acceleration, and angular velocity of the detected 
2-way are changed and outputted to the signal showing a rate or migration 
length of a predetermined motion signal, for example, a space actuation mouse, 
etc. by the motion detecting elements 16a and 16b. Or it is outputted in forms as 



they are, such as acceleration and angular velocity. The transmitting section 18 
performs required processing, for example, format conversion, coding, 
multiplexing, a modulation, etc. to these two motion signals. Then, the infrared 
light emitting devices 5 and 6 are driven, and, as for the transmitting section 18, 
even a controlled-system device transmits this signal. 

[0031] An operator pushes the click carbon button 4 of the switch section 17, 
before he operates it, and/or after operating it while operating the location of the 
cursor on the display screen using such a space actuation mouse (or it releases). 
The transmitting section 18 tells that the click carbon button 4 was pushed (or 
released thing) to a controlled-system device. The controlled-system device 
which received the motion signal and the signal which shows click actuation 
performs control action predetermined [ according to these signals ]. 
[0032] To right-hand side space, if it is made to emit infrared radiation in 
left-hand side space (i.e., if directivity which is different for both components is 
assigned), since the radiation range of infrared will become a wide angle, the 
light emitting device 6 of a light emitting device 5 is desirable. With the space 
actuation mouse operated especially in the space of arbitration, even if an 
operator shakes a space actuation mouse at right and left, infrared radiation can 
be certainly transmitted to a controlled-system device. Of course, according to 
application, one or three or more are sufficient as the number of this light 



emitting device. 

[0033] In the example of drawing 1 , the motion sensing element which detects a 
motion of the biaxial direction perpendicular to a space actuation mouse and 
horizontal was prepared. Instead, **** is also good for a space actuation mouse 
in two motion sensing elements which detect a motion of the above-mentioned 
perpendicular and the direction (namely, cross direction) which goes direct 
horizontally, and a perpendicular direction, or two motion sensing elements 
which detect the motion by the cross direction and the horizontal direction. 
Moreover, the biaxial direction to detect may not go direct, unless it is parallel. 
Also in the example later mentioned about this point, it is the same. 
[0034] The use conceptual diagram of the space actuation mold computer 
system constituted with the application of the space actuation mouse of this 
example by drawing 3 to a laptop computer 21 is shown. 

[0035] According to this invention, the special work environment and the 
restrained work environment for operating a mouse are unnecessary. Namely, 
an operator grasps the space actuation mouse body 1 , and it is the space of 
arbitration (namely, an operator's impending air etc.), and he should just move 
this vertically and horizontally. This motion is detected by the horizontal motion 
sensing element 2 and the perpendicular direction motion sensing element 3 as 
mentioned above. And the control signal according to the detected motion is 



emitted to a laptop computer 21 from the infrared light emitting devices 5 and 6, 
and is received by the infrared photo detector 23. Moreover, the control signal 
which shows click actuation is similarly transmitted to a laptop computer 21 from 
a space actuation mouse. 

[0036] Corresponding to the received control signal, a laptop computer 21 
calculates the movement magnitude of a space actuation mouse etc. by 
predetermined data processing based on a control signal, and performs control 
to which the cursor of this display screen 22 is moved. Moreover, in being 
required, to the display object directly above the cursor location on the display 
screen, predetermined processing is performed or it controls the display of the 
new input screen corresponding to a cursor location etc. Furthermore, click 
actuation can be answered and control of performing predetermined processing 
beforehand matched with the display object (or character string) of a cursor 
location can also be performed. 

[0037] Thus, an operator performs system control one by one by performing click 
actuation while moving the cursor displayed on the display screen 22 using a 
space actuation mouse. 

[0038] Hereafter, the example of alter operation using the space actuation 
mouse of this invention is briefly explained using some examples of the display 
screen. 



[0039] Drawing 4 (a) and drawing 4 (b) are examples which perform from from 
actuation of choosing the icon of F, among nine icons from A to I. First, suppose 
that the cursor of + mark is in the part of D on a screen like drawing 4 (a). If an 
operator moves a space actuation mouse to right-hand side, in connection with 
this, cursor will also move to right-hand side. And like drawing 4 (b), when cursor 
moves onto F, an operator pushes the click carbon button 4 of a space actuation 
mouse, and tells having chosen the icon of F to a laptop computer 21 . If the icon 
of F is chosen, a laptop computer 21 will perform processing corresponding to 
the icon of F. 

[0040] Drawing 5 (a) and drawing 5 (b) are the images showing the interior of the 
room. Here, the example which performs actuation of choosing one object from 
these images is explained. The part shown, by the icon of an arrow head on the 
display screen changes in the shape of a mesh. For example, when it is in the 
place whose icon of an arrow head is a door like drawing 5 (a) before operating it, 
only the door is changing in the shape of a mesh. Next, if an operator moves a 
space actuation mouse to the right and moves an icon to the place of the word 
processor on a desk, only a word processor will change in the shape of a mesh 
like drawing 5 (b). By this mesh display, that the word processor is directed can 
recognize at a glance. What is necessary is just to push the click carbon button 4, 
while changing in the shape of a mesh when an operator wants to choose this 



word processor. 

[0041] Drawing 6 (a) and drawing 6 (b) are the images showing the passage of a 
building. Here, the example which performs actuation on which an image is 
converted and displayed in the direction which an operator wants to see is 
explained. For example, before operating it, the straight **** image is displayed 
in parallel with a path like drawing 6 (a). If an operator moves the space 
actuation mouse grasped in the hand to right-hand side, the image displayed 
changes to the image which looked at right-hand side gradually so that it may be 
interlocked with. And it changes to the image which finally looked at the door on 
the right-hand side of previous from the transverse plane like drawing 6 (b). 
[0042] Next, the example of a configuration which materialized the space 
actuation mouse of this invention more is explained. 

[0043] Drawing 7 (a) is the more concrete block diagram of the space actuation 
mouse of this example. Moreover, drawing 7 (b) is the outline block diagram 
showing an example of a controlled-system equipment. 

[0044] 1st motion sensor 30a for this space actuation mouse to detect vertical 
acceleration, Amplifier 31a which amplifies this output, and speed-detector 32a 
for integrating with this output and finding a rate, 2nd motion sensor 30b for 
detecting horizontal acceleration, and amplifier 31b which amplifies this output, It 
has the infrared light emitting device 34 driven by speed-detector 32b for 



integrating with this output and finding a rate, the infrared remote control sending 
circuit 33 for transmitting the output of said speed detectors 32a and 32b, and 
this sending circuit 33. 

[0045] Here, a piezoelectric device is used as 1st motion sensor 30a and 2nd 
motion sensor 30b. In addition, the switch section containing a click carbon 
button like drawing 2 is omitted on the drawing. 

[0046] It is constituted by the infrared photo detector 35 which receives the 
lightwave signal with which the controlled-system device, for example, a 
computer, was emitted from the infrared light emitting device 34 on the other 
hand, the infrared remote control receiving circuit 36 which changes and outputs 
the received signal to a predetermined form, the processing section 37 which 
performs predetermined processing which answers the output and includes 
screen control, and the display screen 38. 

[0047] In these configurations, an operator grasps the body of this space 
actuation mouse, and moves and operates this in the two-dimensional directions, 
such as four directions, at the imagination flat surface of the space of arbitration. 
For example it decomposes into the acceleration of a horizontal and vertical 
2-way, a motion of this space actuation mouse is detected by work of 1st motion 
sensor 30a and 2nd motion sensor 30b, and the voltage signal proportional to 
each acceleration is outputted. 



[0048] The voltage signal corresponding to the acceleration of the detected 
2-way is a comparatively feeble signal. Therefore, two voltage signals are 
amplified with Amplifier 31a and 31b, respectively. If required at this time, noise 
rejection processing will be performed. 

[0049] Next, two amplified signals are given to speed detectors 32a and 32b, 
respectively. Here, the voltage signal corresponding to the acceleration of a 
2-way is transformed into the voltage signal corresponding to the passing speed 
of a 2-way according to an integral, respectively. Drawing 8 (a) is drawing 
showing the voltage signal corresponding to the acceleration of the detected 
mouse, the voltage signal changed into the rate, and the relation of a between. A 
broken line 11 expresses the output voltage from acceleration sensors 30a or 
30b. A continuous line 12 expresses the output voltage changed into the rate in 
the integrating circuit included in speed detectors 32a or 32b. 
[0050] From speed detectors 32a and 32b, the output voltage 12 changed into 
the rate may be outputted as it is. or ~ instead, you may output, after changing 
into the pulse signal which has a pulse consistency corresponding to a rate, as 
shown in drawing 8 (b). 

[0051] Moreover, as motion operation part which detects a rate from 
acceleration, besides an integrating circuit, even if it uses a digital integrating 
circuit and the operation by the microprocessor, it is realizable. 



[0052] Next, the infrared remote control sending circuit 33 which received the 
signal which shows the click actuation from each output and the switch section 
of speed detectors 32a and 32b processes arbitration of required processing, for 
example, format conversion, coding, multiplexing of a signal, the modulations, 
etc. to these signals. Then, the infrared light emitting device 34 is driven and this 
signal is transmitted to a controlled-system device. 

[0053] The signal corresponding to the passing speed of this space actuation 
mouse transmitted from the space actuation mouse of drawing 7 (a) and the 
signal which shows click actuation are received by the infrared photo detector 35 
of the controlled-system device of drawing 7 (b). And processing returned to the 
form of a predetermined control signal by the infrared remote control receiving 
circuit 36 is performed to the these-received signal. 

[0054] The processing section 37 which received this control signal can acquire 
all the signals with which click actuation is expressed to the movement 
magnitude, the passing speed, and those direction lists of this space actuation 
mouse by calculating the movement magnitude of a space actuation mouse by 
predetermined data processing. The processing section 37 answers these 
signals and performs control to which the cursor on the display screen 38 is 
moved. Moreover, processing which gives predetermined processing, for 
example, a color, or a predetermined pattern to the display object of the cursor 



location after moving depending on the case is performed. Or control which 
displays the input screen of the hierarchy under the new input screen 
corresponding to a cursor location and a metaphor current input screen etc. is 
performed. Click actuation can be answered and it can process further again to 
the very thing, such as the processing corresponding to the display object (or 
character string) of a cursor location, for example, the display object etc. Or it is 
also possible to perform control of executing the command (the control of those 
other than screen control being included) which the character string etc. shows. 
[0055] Here, said speed detectors 32a and 32b may be formed in the 
controlled-system device side of drawing 7 (b), without preparing in the space 
actuation mouse side of drawing 7 (a). Moreover, it may calculate to the 
movement magnitude of the space actuation mouse concerned by the space 
actuation mouse side of drawing 7 (a), and you may constitute so that this 
calculated movement magnitude may be given to the controlled-system device 
side of drawing 7 (b). 

[0056] Next, the example using a piezo-electric oscillating gyroscope as a 
motion sensing element is explained. 

[0057] An example of the structure of a piezo-electric oscillating gyroscope is 
shown in drawing 9 (a). With this piezo-electric oscillating gyroscope, the 
iso-elasticity alloy 91 of the forward triangle pole is used as vibrator. In each side 



of iso-elasticity alloy 91, the piezo-electric ceramics 92-94 in longitudinal-wave 
mode are arranged. The piezo-electric ceramic 92 for excitation is made to 
excite vibrator 91 like drawing 9 (b) using the excitation power source 96. In this 
case, at the time of quiescence, an electrical potential difference equal to the 
piezo-electric ceramics 93 and 94 for detection occurs. On the other hand, if this 
piezo-electric oscillating gyroscope rotates centering on a revolving shaft 95, the 
Coriolis force which is proportional to angular velocity in the direction of 90 
degrees will occur seen from the oscillating direction. Consequently, a difference 
arises between the electrical potential difference generated to the piezo-electric 
ceramic 93 for detection, and the electrical potential difference generated to the 
piezo-electric ceramic 94 for detection. Therefore, it can ask for angular velocity 
using subtraction equipment 97 by calculating the difference of the output 
voltage of the piezo-electric ceramics 93 and 94 for detection. Supposing the 
property of two piezo-electric ceramics 93 and 94 for detection is the same, in an 
output terminal 98, only the voltage signal proportional to angular velocity will 
appear. 

[0058] If this piezo-electric oscillating gyroscope is further applied to the space 
actuation mouse of this invention, it will come out to detect not only a parallel 
displacement but rotation of the circumference of a shaft. This application gives 
the breadth of various application range in the field of the operability of a space 



actuation mouse. 

[0059] In addition, if a space actuation mouse body moves in the direction of 90 
degrees seen from the oscillating direction of the piezo-electric ceramic for 
excitation even if vibrator 91 does not rotate, the electrical-potential-difference 
difference which is proportional to passing speed at the piezo-electric ceramics 
93 and 94 for detection will occur. The rate of a mouse body is detectable using 
this. 

[0060] Drawing 10 is the example of a configuration of the space actuation 
mouse which prepared the hand deflection amendment circuit for carrying out 
pointing actuation to stability. Fundamentally, the configuration of this space 
actuation mouse is the same as the configuration of the space actuation mouse 
of drawing 7 (a). However, the point of having formed the band limit machines 
39a and 39b in the latter part of Amplifier 31a and 31b, respectively has a 
difference. 

[0061] That is, in order that an operator may have a space actuation mouse in a 
hand and may operate it, a space actuation mouse body surely vibrates 
delicately by an operator's hand deflection. Consequently, the case where 
pointing actuation cannot be performed correctly arises. Then, the oscillating 
component by the hand deflection is removed using band limit machine 39a and 
b. 



[0062] Usually, it is thought that the frequency of a hand deflection is in a 0.5Hz - 
about 15Hz frequency range. Therefore, if the frequency removal range of the 
band limit machines 39a and 39b is set as the above-mentioned range, it is 
effective. Since it becomes possible to detect a motion of a mouse by this only to 
the actuation which an operator means, the incorrect input which an operator 
does not mean is avoidable. Therefore, improvement in the dependability of a 
space actuation mouse can be aimed at. 

[0063] A band limit filter, an integrating circuit, or an arithmetic circuit may be 
used for these band limit machines 39a and 39b, and software processing can 
also realize in them. 

[0064] In addition, the removal frequency of the band limit machines 39a and 
39b may be set as mutually different range depending on application. 
[0065] It is in the slow actuation which corresponds to the 0.5Hz - about 15Hz 
frequency range which is the frequency of a hand deflection on the other hand to 
operate this space actuation mouse. In this case, what is necessary is just to 
prepare two lines, the path which forms the band limit machines 39a and 39b in 
a space actuation mouse, and the path which is not established. And even if it is 
actuation applicable to the range of a removal frequency, the migration length 
obtained from the path which does not form the band limit machines 39a and 
39b may be taken into consideration, a path may be changed by the case where 



it does not accept as the case where it accepts as the actuation which an 
operator means, and a signal may be outputted. 

[0066] By the above, while enabling pointer actuation in the space of arbitration, 
even if separated from a computer, a multimedia equipment, or its display, the 
space actuation mouse made although pointer grabbing and control operation 
are performed easily can be offered. 

[0067] Drawing 11 is the outline block diagram of the space actuation mouse 
concerning the 2nd example of this invention. Like the 1st example, the 
horizontal motion sensing element 112 and the perpendicular direction motion 
sensing element 113 detect a motion of the two-dimensional direction of the 
space actuation mouse body 111, and the cursor on the display screen of a 
controlled-system device is moved with the motion signal acquired as a result. 
Actuation is performed by the cursor carbon button 114 and the click carbon 
button 117. 

[0068] Drawing 12 is a space actuation mold image system use conceptual 
diagram at the time of applying the space actuation mouse of the 2nd example of 
this invention to multimedia television. Like the infrared remote control unit of the 
conventional carbon button control mold, an operator does not operate it using 
many feature buttons, but he can operate it, looking at the input screen 
displayed in a television screen. 



[0069] The motion will be detected by the space actuation mouse if an operator 
moves the space actuation mouse body 111 vertically and horizontally. And the 
control signal according to a motion is generated within a space actuation mouse, 
and it emanates from the infrared light emitting devices 115 and 116. It 
emanates and infrared radiation is received by the infrared photo detector 123 of 
the body 121 of multimedia television. 

[0070] If an operator pushes the cursor carbon button 1 14 of a space actuation 
mouse with the 1st finger (for example, thumb), cursor will be displayed on the 
display screen 122. The mouse body 1 1 1 is moved and it moves onto the object 
which wants to click cursor. And an operator pushes the click carbon button 117 
with the 2nd finger (for example, an index finger and the middle finger). 
[0071] An example of actuation of this space actuation mold visual system is 
explained using the example of a screen of drawing 13 (a) - drawing 13 (d). First, 
the contents of the channel A shall be projected on the screen. The condition of 
such a screen is shown in drawing 13 (a). When an operator wants to project for 
example, the channel D on a screen, an operator clicks the cursor carbon button 
114 first. Then, an input screen 124 is displayed like drawing 13 (b). At this time, 
the alphabetic character of A-F showing a channel is displayed on an input 
screen 124. A which is a current channel is surrounded with square cursor. An 
operator moves a space actuation mouse and moves this cursor to D like 



drawing 13 (c). And, the click carbon button 117 is continued and the cursor 
carbon button 114 is pushed. Then, a channel changes like drawing 13 (d) and 
an input screen 124 is eliminated. 

[0072] Such actuation can be used for all actuation, such as not only channel 
selection but volume control, accommodation of a color tone, etc. 
[0073] Thus, unlike the case where the infrared remote control unit of the carbon 
button control mold which has many conventional feature buttons will be used if 
the space actuation mouse of this invention is used, an operator can perform 
alter operation, looking at a television screen. Therefore, an operator is released 
from the burden and complicated button grabbing which memorize the function 
of many carbon buttons, respectively. That is, the space actuation mouse of this 
invention can offer the operating environment which is very easy to use for an 
operator. 

[0074] Here, the type of various click actuation is explained about the space 
actuation mouse of the 2nd example which has two carbon buttons of the space 
actuation mouse of the 1st example which has one click carbon button, a cursor 
carbon button, and a click carbon button, referring to drawing 14 . In addition, in 
drawing 14 , the actuation of "pushing" shows "it not continuing pushing" but the 
actuation of "pushing and releasing." 

[0075] At a conventional mechanical type mouse and a conventional optical 



mouse, it opts for ON / off switch of cursor control by whether a mouse body is 
contacted to an actuation plate, or it does not carry out. Therefore, once an 
operator lifts a mouse, reinstalls a mouse in the movable field of an actuation 
plate and moves an actuation plate top anew to move cursor further on the 
display screen, when the mouse body is located in the edge of an actuation plate. 
However, with the space actuation mouse of this invention, a switch of ON/OFF 
of cursor control can be easily directed depending on how to push a carbon 
button or how to release. Or it is directed by actuation of the carbon button ON / 
for off directions. 

[0076] First, with the space actuation mouse of the 2nd example, the click 
carbon button (B) for carrying out the cursor carbon button (A), check actuation, 
or selection actuation for making cursor control possible is prepared 
independently. 

[0077] By the actuation type 1, if a cursor carbon button (A) is pushed, cursor 
and a required input screen will be displayed and cursor control will become 
possible. An operator pushes a click carbon button (B), after moving the 
displayed cursor. A check input or a selection input is made by this actuation. 
And if a cursor carbon button (A) is pushed again, cursor and an input screen will 
be eliminated and cursor control will become improper. 

[0078] By the actuation type 2, while continuing pushing a cursor carbon button 



(A), cursor and a required input screen are displayed and cursor control 
becomes possible. After moving cursor, a check or selection is made by pushing 
a click carbon button (B). And if a cursor carbon button (A) is released again, 
cursor and an input screen will be eliminated and cursor control will become 
improper. 

[0079] Next, the space actuation mouse of the 1st example shares the click 
carbon button for carrying out the cursor carbon button, check actuation, or 
selection actuation for making cursor control possible between one click carbon 
button. 

[0080] By the actuation type 3, if a click carbon button is pushed once, cursor 
and a required input screen will be displayed and cursor control will become 
possible. After moving cursor, a check or selection is made by [ which push a 
count (for example, 2 times) ] having set up the click carbon button beforehand. 
And if a click carbon button is pushed once again, cursor and an input screen will 
be eliminated and cursor control will become improper. 

[0081] By the actuation type 4, while continuing pushing a click carbon button, 
cursor and a required input screen are displayed and cursor control becomes 
possible. After moving cursor, while a check or selection is made by releasing a 
click carbon button, cursor and an input screen are eliminated and cursor control 
becomes improper. 



[0082] The space actuation mouse of the 2nd example of these actuation types 
3 and 4 is also usable. 

[0083] As for these actuation types, it is desirable to choose the optimal thing in 
consideration of the description of application etc. each time. 
[0084] In addition, as other actuation types, there are the following approaches, 
for example. First, while making cursor control possible by the controlled-system 
device side, in being required, it tells an operator that. And in a space actuation 
mouse side, actuation of the click carbon button for carrying out check actuation 
or selection actuation is performed. 

[0085] moreover, ****, the control of timing made improper and check actuation, 
or control of selection actuation timing is managed for cursor control by the 
controlled-system device side, and a click carbon button is not prepared in a 
space actuation mouse side - it is - it is — the thing which is made to perform 
only migration of cursor and which constitute like is also possible without 
operating it, even if it prepares. 

[0086] Next, the 3rd example of this invention is explained. 
[0087] An operator grasps a space actuation mouse body and it the space 
actuation mouse of this invention is not only applicable to the icon on the screen 
which used cursor, or control of an image, but adds the function in which an 
intention can be transmitted, by drawing a predetermined pattern of operation on 



space. So, a phrase called a space actuation mouse not only means the mouse 
which has a function as a pointing device, but it shall use it in the extended 
semantics also including the input function by the pattern of operation. 
[0088] Fundamentally, the actuation automatically made based on human 
being's usual feeling is performed in three-dimension space. Therefore, if 
recognition of the pattern of the three-dimension space actuation by the operator 
can be performed, it will become possible to offer the environment where an 
operator can control a computer and an image equipment sensuously. That is, 
the man machine interface using the sensuous actuation / reflecting actuation of 
physiological actuation, habitual actuation, etc. unconsciously performed in 
everyday life can be said to be the optimal human interface for sensuous control. 
[0089] The following can be considered as the physiological actuation used for 
sensuous control, or habitual actuation. First, as an example of physiological 
actuation, there are actuation accompanying the affective feeling of joy, anger, 
humor and pathos and actuation specified on the structure of people's body. The 
following five actuation is the examples of physiological actuation, (i) When 
surprised, muscles shrink for a moment and the body shrinks, (ii) When it 
becomes it tense, hand and foot tremble, (iii) It is stood still while it is careful, (iv) 
When attacking a partner, a hand is projected, or it gets down and takes down 
from a top. (v) When a right-handed man turns over paper, it turns over toward 



the upper right from the lower left. 

[0090] Moreover, the following four actuation is the examples of habitual 
actuation, (i) In affirmation, a neck is shaken perpendicularly, (ii) At the time of a 
sound-volume rise, volume is operated by rotating clockwise, and actuation of 
****** is carried out at the time of a sound-volume down, (iii) When separating, a 
hand is raised and it shakes at right and left, (iv) When calling people, a palm is 
turned upwards and shaken to the front. Thus, in everyday life, there are many 
examples to which everybody carries out same actuation habitually. 
[0091] It is excellent for the operator to use physiological actuation and habitual 
actuation as an input configuration in the point a feeling target can do those 
actuation unconsciously. 

[0092] However, at a two-dimensional flat surface, an expression and 
recognition of the actuation are difficult. That is, the check technique of operation 
in three-dimension space is indispensable. Therefore, even if it inputs a pattern 
of operation from the two-dimensional mouse operated on the conventional 
actuation plate, sensuous actuation in human being's three-dimension space 
cannot be recognized. On the other hand, in this invention, since the space 
actuation mouse body 1 can be operated in three-dimension space, an 
impossible sensory-control mold human interface is realizable with the 
conventional two-dimensional mouse. 



[0093] Drawing 15 is an example of the block diagram of a space actuation 
mouse which has an input function by the space actuation pattern. This space 
actuation mouse is constituted by 1st motion sensor 30a, amplifier 31a, the 
above-mentioned band limit machine 39a, A/D-converter40a, speed-detector 
32c, 2nd motion sensor 30b, amplifier 31b, the above-mentioned band limit 
machine 39b, A/D-converter40b, 32d of speed detectors, the recognition section 
41 of operation, the pattern memory 42 of operation, the infrared remote control 
sending circuit 43, and the infrared light emitting device 34. 
[0094] Although the fundamental configuration is the same as that of the space 
actuation mouse of drawing 10 almost, it differs in that the recognition section 41 
of operation and the pattern memory 42 of operation for recognizing the pattern 
of operation drawn on space by the operator were prepared. 
[0095] First, the function as a pointing device is realized using the almost same 
configuration as drawing 10 , i.e., 1st motion sensor 30a, amplifier 31a, the 
above-mentioned band limit machine 39a, A/D-converter40a, speed-detector 
32c, 2nd motion sensor 30b, amplifier 31b, band limit machine 39b, 
A/D-converter40b, and 32d of speed detectors. 

[0096] The signal by which A/D conversion was carried out, respectively is given 
to speed detectors 32c and 32d. In speed detectors 32c and 32d, it differs in that 
digital processing is performed and is the same as that of the thing of drawing 7 



about actuation. Therefore, about the detail of the configuration of this part, and 
actuation, since it already explained, a publication is omitted. In addition, you 
may constitute so that the signal before carrying out AID conversion may be 
given to speed detectors 32c and 32d. 

[0097] Next, recognition processing of the pattern of operation using this space 
actuation mouse and control of the object device by it are explained. 
[0098] Drawing 16 (a), drawing 16 (b), and drawing 16 (c) are the examples of 
the input operation by such pattern of operation. Control registered 
corresponding to various patterns of operation, such as actuation which rotates 
a space actuation mouse like drawing 16 (a), actuation shaken up and down like 
drawing 16 (b), or actuation shaken at right and left like drawing 16 (c), can be 
performed to controlled-system devices, such as a computer. For example, 
when the controlled-system device contains the loudspeaker, it is possible to 
carry out control of sound volume increasing if a space actuation mouse is 
turned to the right, and decreasing if it turns to the left. Or when it is able to ask 
for the input for a check from a controlled-system device, it is possible to carry 
out various control — if a space actuation mouse is shaken up and down, "Yes" 
will be told, and "No" will be told if it shakes at right and left. 
[0099] First, an operator grasps the space actuation mouse of this example, 
moves a hand, and draws the basic actuation pattern decided beforehand on 



space. It is once decomposed into a motion of two directions, and a motion of a 
space actuation mouse is detected by the 1st motion sensors 30a and 30b. It is 
amplified by Amplifier 31a and 31b, an excessive component is removed by the 
band limit machines 39a and 39b, and the signal showing a motion of each 
direction is changed into a digital signal by A/D converters 40a and 40b, and is 
given to the recognition section 41 of operation, respectively. 
[0100] On the other hand, the master data corresponding to various 
predetermined basic actuation patterns is stored in the pattern memory 42 of 
operation. 

[0101] First, the recognition section 41 of operation changes the signal showing 
a motion of two directions into the pattern data of the same format as the master 
data of operation, in order to patternize the actuation in an operator's 
three-dimension space. And it is a deed about discernment of a pattern of 
operation by comparing this pattern data of operation and master data. And the 
action code which shows the corresponding basic actuation pattern is gained. 
[0102] This action code is transmitted to a controlled-system device by the 
infrared remote control sending circuit 43 and the infrared light emitting device 
34. The controlled-system device which received this performs control 
corresponding to the given action code. 

[0103] Here, even if it was going to identify actuation of an operator by 



comparing the master data stored in the pattern data of operation and the 
pattern memory 42 of operation which were obtained by actuation of an operator, 
as a result of making the actuation which is hard to identify, the case where 
actuation cannot be identified can be considered. It is decided that it will be the 
thing of operation to which the operator performed the pattern of operation which 
calculates the similarity between for example, pattern data of operation and the 
master data, and has the highest master data of similarity to the measured 
pattern data of operation there, and you may make it obtain the action code 
corresponding to the determined pattern of operation. Or a pattern of operation 
may be identified using the neuro and the technique of fuzzy ** which are known 
well. 

[0104] Moreover, when two or more detection of the master data which has 
comparable similarity to the measured pattern data of operation is carried out, 
two or more action codes and the group of similarity may be transmitted to a 
controlled-system device side, and you may process suitably in the direction of a 
controlled-system device side based on the group of the given data. Or it may 
tell that a pattern of operation cannot be specified to a controlled-system device 
side, and you may constitute so that the input by the pattern of operation may be 
again performed in the direction of a controlled-system device side using a 
screen display or composite tone, and it may tell an operator. 



[0105] About recognition of a motion, various variations can be considered and a 
complicated motion like "the character of 8" and "x mark" can also be recognized. 
Moreover, if passing speed, acceleration, the magnitude of a pattern, etc. 
combine many things, using data, it will become still more nearly controllable 
[ many classes ]. For example, if a space actuation mouse is turned to the right, 
when sound volume will increase, it is also more possible than the time of turning 
to the right so that the direction when turning to the right so that a big ring may 
be drawn at or an early rate may draw a ring at or a late rate small to set up so 
that the degree of the increment in sound volume may become large. 
[0106] Moreover, it is effective if the contents of processing which sense of 
incongruity does not produce from the impression which assigns the contents of 
processing corresponding to the semantics which the usual habitual actuation of 
the above human beings shows to a basic actuation pattern, or is received from 
the basic actuation pattern to a basic actuation pattern are assigned. If it is made 
such, an operator will very become easy to use also at the time of use while 
being able to memorize the function given to various basic actuation patterns 
[ be / no difficulty ]. Thus, if the space actuation mouse of this invention is applied, 
the outstanding man machine interface environment can be offered. 
[0107] Here, about two directions which should detect a motion, the motion was 
treated perpendicularly and horizontally by this example. Instead, it is possible to 



constitute so that a motion of two directions, the direction (namely, cross 
direction) which goes to these direct, and a perpendicular direction, and a cross 
direction and two horizontal directions may be detected. Furthermore, it is also 
possible to use still more complicated actuation in three-dimension space as a 
basic actuation pattern used for a pattern input of operation by extending a 
motion detecting element and increasing the shaft which can detect a motion. 
Moreover, it is effective, even if it detects surrounding rotation of the shaft by 
actuation of the twist of a wrist etc. and uses this as some of patterns of 
operation or patterns of operation. 

[0108] In addition, proper use of two functions of the space actuation mouse of 
this example, i.e., the so-called pointer ability and this pattern input function of 
operation, may be set up in the direction of a space actuation mouse, and may 
be directed in the direction of a controlled-system device. Moreover, it is also 
possible to use it combining this pointer ability and a pattern input function of 
operation. 

[0109] Moreover, said recognition section 41 of operation and the pattern 
memory 42 of operation are formed in the direction of a controlled-system device, 
and they may move, and they may consist of space actuation mice concerned so 
that the data as it is detected and obtained may be outputted. 
[0110] This example explained the example to which an operator grasps and 



operates a space actuation mouse in a hand. Instead of grasping and operating 
a space actuation mouse in a hand, other bodily parts, for example, guide peg, 
or heads of an operator may be equipped with a space actuation mouse, and 
those patterns of a part of operation with which it equipped may be detected, 
moreover, the equipment or the instrument which an operator operates — 
wearing — or internal organs may be carried out and patterns of operation, such 
as these equipments, may be detected. 

[0111] As mentioned above, it not only enables pointer actuation in the space of 
arbitration, but according to this invention, it can offer the space actuation mouse 
which can recognize actuation of an operator. Moreover, even if separated from 
a computer, a multimedia equipment, or its display, the space actuation mouse 
which makes pointer grabbing and control operation possible easily can be 
offered. 

[0112] Next, the 4th example of this invention is explained. 
[0113] This example is a system which a space actuation pattern is inputted 
[ system ] using a three-dimension input unit like a space actuation mouse, and 
performs a desired function like the 3rd example roughly. In this example, 
recognition processing of the pattern of operation in the 3rd example is detailed 
further. That is, the pattern of operation in an operator's space is changed into 
the vector train of operation which is the set of a minute criteria vector, and the 



description is in the place which recognizes by comparing a vector train of 
operation with an operator's basic actuation pattern registered beforehand so 
that it may mention later. 

[0114] If the space actuation pattern input system of this example is used, 
roughly, an operator can perform the function matched with this pattern by 
drawing a basic actuation pattern on space. For example, a function as shown in 
drawing 17 is realizable. Drawing 17 shows an example of the alter operation by 
the space actuation pattern by this invention. As shown in drawing, an operator 
can choose a triangular item from the alternative currently displayed on the 
display screen 203 of a display 202 by moving the space actuation mouse 1 to b 
from a, and c in the shape of a triangle. 

[0115] Next, the concept of a vector of operation of using by this invention is 
explained. The magnitude (V) and the direction (theta) of movement of the space 
actuation mouse 1 currently moved to drawing 18 (a) by the operator are shown. 
Like drawing 18 (b), the actuation made by the operator in a certain time of day 
(t) is expressed in the group of an include angle to the multiple and reference 
direction (for example, horizontal) of the criteria magnitude of a vector (n). Thus, 
the expressed actuation is defined as a vector (Vt, thetat) of operation. Like 
drawing 18 (a), this vector of operation is a vector acquired with reference to a 
table by making into an assignment value the rate (vx and vy) or acceleration 



(alpha x and alphay) of detection shaft orientations obtained directly by sampling 
the amount of detection detected with the space actuation mouse 1 by fixed time 
amount. A vector of operation expresses the magnitude by the multiple of the 
criteria magnitude of a vector (n). Therefore, if this vector of operation is used, 
even if it does not measure the space coordinates of a space actuation mouse to 
a criteria location (zero), it will become possible to obtain a motion of a space 
actuation mouse relatively as a minute criteria vector set of time series. 
[0116] Next, in case actuation is expressed, a difference of the vector of 
operation used in the so-called motion vector and the so-called this invention 
which are generally used is explained. Like drawing 19 , by the expression by 
the motion vector, a certain movement is caught only at the starting point and a 
terminal point, and the magnitude (V) and the direction (theta) of movement 
between starting point-terminal points are used. On the other hand, in the 
expression by the vector of operation in this invention, from the starting point of a 
certain movement to a terminal point is regarded as a set of a minute vector, and 
each minute magnitude of a vector (Vt) and direction (thetat) in a certain time of 
day (t) are used. By this, the unstable actuation in space can also catch a certain 
actuation relatively by following the temporal response of each magnitude of a 
vector of operation or a direction. 

[0117] Drawing 20 is the block diagram showing an example of the important 



section configuration of the space actuation pattern input system which uses the 
space actuation mouse of this invention. The space actuation pattern input 
system of this example is constituted by the detecting element 204 of operation, 
the transducer 205 which performs conversion to a vector of operation, the 
vector table 206 having shown correspondence with the amount of detection, 
and a vector of operation, the discernment section 207, and the activation 
section 208. 

[0118] Each component of drawing 20 can be suitably distributed to a space 
actuation mouse and a controlled-system device. However, at least, the 
detecting element 204 of operation is mounted in a space actuation mouse, and 
the activation section 208 mounts it in a controlled-system device. For example, 
the detecting element 204 of operation is mounted in a space actuation mouse, 
and a transducer 205, a vector table 206, the discernment section 207, and the 
activation section 208 are mounted in a controlled-system device. Or the 
detecting element 204 of operation, a transducer 205, and a vector table 206 are 
mounted in a space actuation mouse, and the discernment section 207 and the 
activation section 208 are mounted in a controlled-system device. The method of 
various mounting also in others can be considered. 

[0119] When the detecting element 204 of operation is mounted in a space 
actuation mouse and it mounts others in a controlled-system device, it is 



transmitted using the infrared remote control sending circuit 33 like drawing 7 (a), 
and the output signal of the detecting element 204 of operation is received using 
the infrared remote control receiving circuit 36 by the side of a controlled-system 
device like drawing 7 (a). Also when adopting other mounting approaches, a 
signal can be passed to a controlled-system device side from a space actuation 
mouse side by the same approach. 

[0120] Namely, after processing format conversion, coding, multiplexing, a 
modulation, etc. to the signal in the time of being the middle of being a signal at 
the time of all processings required for the pattern input of operation mentioned 
later being completed, or processing, the infrared light emitting devices 12 and 
13 are driven to it, and, as for the infrared remote control sending circuit 33 or 
the transmitting section 18, even a controlled-system device transmits this signal 
to it. If the controlled-system device which received this is a signal in the middle 
of a pattern input process of operation, it will process a subsequent step and will 
perform predetermined control action corresponding to the pattern input 
approach of operation. 

[0121] In this example, drawing 1 and drawing 2 , and things already explained 
in each example, such as drawing 15 , can be used as a space actuation mouse. 
For example, when using the space actuation mouse explained in the 3rd 
example, the detecting element 204 of operation can be constituted using 1st 



motion sensor 30a, amplifier 31a, band limit machine 39a, A/D-converter40a, 
2nd motion sensor 30b, amplifier 31b, band limit machine 39b, and 
A/D-converter 40b. Moreover, a transducer 205, a vector table 206, and the 
discernment section 207 correspond to the recognition section 41 of operation. A 
basic actuation pattern which is mentioned later is stored in the pattern memory 
42 of operation which the recognition section 41 of operation uses. The 
activation section 208 corresponds to the execution function of the processing 
section 37 of drawing 7 (b). 

[0122] in addition, the click carbon button for carrying out check actuation or 
selection actuation to the switch section 17 (however, omitted out of drawing in 
drawing 15 ), when using the above-mentioned space actuation mouse — in 
addition, the correction which prepares further the pattern input carbon button of 
operation for enabling the cursor carbon button and the pattern input of 
operation mentioned later for making cursor control possible etc. may be given 
[0123] Here, actuation in space is detected to JP,3-192423,A, and the 
three-dimension computer input unit which inputs this into a computer is 
indicated. However, it has stopped at indicating the concept of detection in 
space of operation, and is only being able to use for a part of pointing actuation. 
On the other hand, with the space actuation mouse etc., this invention detects 
actuation in an operator's arbitration space, inputs this as meaningful actuation, 



aims at performing recognition of operation in three-dimension space, and is 
realized using the concept of the above-mentioned vector of operation for this. 
[0124] Drawing 21 is drawing for explaining the function of the transducer 205 
which changes into a pattern of operation the amount of space actuation 
obtained by said detecting element 204 of operation. 

[0125] In this transducer 205, it changes into a vector (Vt, thetat) of operation 
with reference to a vector table 206 at a high speed combining the horizontal 
(right and left) detected by the detecting element 204 of operation at a certain 
time of day (t), and the amount of detection (Xt and Yt) of the 2-way of a 
perpendicular (upper and lower sides). In addition, Vt expresses the magnitude 
of a vector (multiple of a criteria vector) in a certain time of day (t), and thetat 
expresses the direction of the vector. In the following explanation, a series of 
actuation in space is treated as a velocity vector or a vector train of acceleration. 
Moreover, the whole set of the time series of the vector of operation when 
moving a space actuation mouse is called a vector train (V{}, theta{}) of 
operation. In addition, a vector train (V{}, theta{}) of operation is the time series 
set of vectors of operation, such as ((V1, thetal), (V2, theta2), (Vt and 
thetat), ...). 

[0126] Next, an example which changes space actuation into a vector of 
operation by the vector table 206 is explained. It decomposes into the motions Xt 



and Yt of two directions like drawing 22 (a), and space actuation of an operator 
is detected by the detecting element 204 of operation. Like drawing 22 (b), the 
horizontal amount of detection (for example, Xt=2) and the horizontal vertical 
amount of detection (for example, Yt=3) which were obtained at the detection 
step of operation at a certain time of day (t) are changed into a vector (Vt, thetat) 
(= (V23, theta23)) of operation by the vector table having shown correspondence 
with the amount of detection, and a vector of operation beforehand. A vector 
(V23, theta23) of operation is expressed to drawing 22 (c). In addition, the 
multiplier on the basis of the criteria magnitude of a vector (n) is registered into 
the vector table for obtaining the magnitude of a vector of operation. 
[0127] Drawing 23 is an example of the internal configuration of the discernment 
section 207 which identifies the vector train (V{}, theta{}) of operation changed in 
the transducer 205 as compared with the basic actuation pattern registered 
beforehand. As shown in drawing, it is constituted using the unit-vector 
processing section 224, the vector addition processing section 225, and the 
judgment section 227. However, it is also possible to adopt the configuration 
which has the unit-vector processing section 224 or the vector addition 
processing section 225. 

[0128] In the discernment section 207, processing by the unit-vector processing 
section 224 and/or processing by the vector addition processing section 225 are 



first performed using a vector train (V{), theta{}) of operation. The basic actuation 
pattern and the vector train matching processing section 226 of operation which 
were registered beforehand compare the result, and it judges whether the basic 
actuation pattern which corresponds to a vector train of operation in the 
judgment section 227 exists. 

[0129] Drawing 24 is the flow chart of processing by the unit-vector processing 
section 224 of the discernment section 207. Here, the vector (Vt, thetat) of a 
certain time of day (t) of operation is treated as a unit vector of the direction 
(theta) of a vector irrespective of the magnitude of a vector. What summarized 
the unit vector centering on the zero is called unit-vector function Stheta. 
[0130] In the unit-vector processing section 224, this unit-vector function Stheta 
is initialized first (step S228). t is set to 1 in order to process the data of a vector 
train of operation to time series (step S229). Direction thetat of the vector in time 
of day t is called from memory (step S230). 

[0131] It judges whether Stheta of the direction existed in the vector train [ till 
then ] of operation (step S231). It is Sthetat if it does not exist. It sets to 1 (step 
S232). 

[0132] And it judges whether the value of t is larger than the total measurement 
size of a vector train of operation (step S233). If small, 1 will be added to the 
value oft (step S234), and it returns to the step which calls direction thetat of the 



vector in time of day t from memory. 

[0133] And this processing will be ended, if the same processing as henceforth 
is repeated and the value of t becomes larger than the total measurement size of 
a vector train of operation at step S233. 

[0134] The vector of operation by actuation of an operator is expressed by this 
processing as a set (unit-vector function) of the unit vector which set magnitude 
to 1 the core [ a zero ]. 

[0135] Next, the example of unit-vector processing is explained. 
[0136] Drawing 25 (a) - drawing 25 (c) are the explanatory views of unit-vector 
processing. For example, although each magnitude of a vector of operation 
differs, the direction is constituted for the vector train (measurement size: 6) of 
the shape of a triangle drawn like drawing 25 (a) in space of operation by about 3 
directions. In this vector train of operation to unit-vector processing, only paying 
attention to the direction (theta) of the vector of each vector of operation, the 
processing which acquires the unit vector of the direction of theta is repeated 
from a zero like drawing 25 (b), and the outline of the direction of the vector of a 
vector train of operation is acquired (steps S301-S306). Consequently, the 
vector train of the shape of this triangle of operation is expressed as a unit vector 
of three directions like drawing 25 (c). 

[0137] The triangle which consists of directions of the almost same vector is 



discriminable as the same triangle irrespective of the size of the configuration, or 
some deformation with this. Or when a circle is drawn in space, it can identify by 
acquiring many unit vectors. In addition, it is possible to identify various patterns. 
[0138] Moreover, in this unit-vector processing, the direction of a unit vector is 
divided in some directions including a horizontal direction and a perpendicular 
direction, and it is roughly good in a line. Furthermore, more patterns of 
operation, such as identifying the hand of cut (right-handed rotation, left-handed 
rotation) on which the circle was drawn, can be dealt with by using the 
information on sequence that the unit vector appeared. 

[0139] On the other hand, drawing 26 is the flow chart of processing by the 
vector addition processing section 225 of the discernment section 207. Here, the 
magnitude of a vector of operation is added for every direction of the vector 
centering on a zero. The vector function obtained as a result of this addition is 
called accumulation vector function Ctheta to the unit-vector function in 
unit-vector processing. 

[0140] In the vector addition processing section 225, this accumulation vector 
function Ctheta is initialized first (step S235). t is set to 1 in order to process the 
data of a vector train of operation to time series (step S236). The vector (vt, 
thetat) of operation in time of day t is called from memory (step S237). 
[0141] The accumulation vector function Cthetat-1 till then The vector of 



magnitude (vt) is added in a direction (thetat) (step S238). 

[0142] And it judges whether the value of t is larger than the total measurement 
size of a vector train of operation (step S239). If small, 1 will be added to the 
value of t (step S240), and it returns to the step (step S237) which calls the 
vector (Vt, thetat) of operation in time of day t from memory. 
[0143] And this processing will be ended, if the same processing as henceforth 
is repeated and the value of t becomes larger than the total measurement size of 
a vector train of operation at step S239. 

[0144] The vector of operation by actuation of an operator is expressed as a set 
(accumulation vector function) of the vector centering on a zero by this 
processing. By comparing this processing result with the basic actuation pattern 
registered beforehand, a space actuation pattern can identify whether it is the 
same as a basic operation pattern, or it differs in respect of a configuration, 
magnitude, etc. 

[0145] Next, the example of addition vector processing is explained. 
[0146] Drawing 27 (a) - drawing 27 (c), drawing 28 (a), and drawing 28 (b) are 
drawings for explaining vector addition processing in which the magnitude of a 
vector of operation is added for every direction of the. In the above-mentioned 
unit-vector processing, although the configurations of the triangle drawn like 
drawing 27 (a) and drawing 28 (a) in space, for example differ, respectively, a 



result like both drawing 25 (c) is obtained. When it is necessary to distinguish 
such both, vector addition processing is effective. For example, like drawing 27 
(b), paying attention to the magnitude of a vector (V) and the direction (theta) of 
each vector of operation, the vector train (measurement size: 6) of the shape of 
a triangle drawn like drawing 27 (a) in space of operation repeats the processing 
which adds the magnitude of a vector for every direction of a vector from a zero, 
and obtains the whole of operation vector train configuration (steps S31 1-S316). 
Consequently, the vector train of the shape of this triangle of operation is 
expressed as a vector of the almost same magnitude of three directions like 
drawing 27 (c). 

[0147] Similarly, a result like drawing 28 (b) is obtained from the vector train 
(measurement size: 5) of the shape of a triangle drawn like drawing 28 (a) in 
space of operation by vector addition processing. 

[0148] And if drawing 27 (c) is compared with drawing 28 (b), it is discriminable 
from the rates of the magnitude of a vector of operation which constitutes the 
vector of operation differing that the inputted space actuation patterns differ 
mutually. 

[0149] In addition, since the magnitude of a vector of operation is expressed as a 
multiple of a criteria vector, the above-mentioned vector addition processing is 
easily made by adding the multiplier currently beforehand recorded on the 



translation table. Moreover, this vector addition processing also divides the 
direction of a vector of operation in some directions including a horizontal 
direction and a perpendicular direction, and is roughly good in a line. 
[0150] Next, in the vector train matching processing section 226 of operation, the 
matching processing between the processing result of the unit-vector processing 
section 224 and the basic actuation pattern registered beforehand and/or the 
matching processing between the processing result of the vector addition 
processing section 225 and the basic actuation pattern registered beforehand 
perform, and it judges [ whether the basic actuation pattern which corresponds 
to a vector train of operation in the judgment section 227 exists, and ]. 
[0151] Drawing 29 is drawing showing an example of the flow of the processing 
in the judgment section 227. By for example, matching processing in the vector 
train matching processing section 226 of operation When the similarity (P) of 
some discernment candidates' basic actuation pattern and each is obtained, If 
similarity (P) is larger than the reference value (Ref) of the similarity specified 
beforehand, in the judgment section 227 It judges with the basic actuation 
pattern corresponding to a vector train of operation existing, and if smaller than 
the reference value (Ref) of similarity, it will judge with the basic actuation 
pattern corresponding to a vector train of operation not existing. 
[0152] And recognition by the magnitude of the similarity in the discernment 



section 207 etc. is performed based on this judgment result. Based on the result, 
control of a controlled-system device is performed in the activation section 208 
with the master data registered corresponding to the pattern of operation. 
[0153] Here, an example of the discernment approach of the vector train of 
operation by the unit-vector function is shown to drawing 30 (a) - drawing 30 (e). 
For example, when unit-vector function Stheta like drawing 30 (b) is obtained 
from the vector train (measurement size: 6) of the shape of a triangle drawn like 
drawing 30 (a) in space of operation, this actuation is expressed as a unit vector 
of three directions. It identifies by comparing a basic actuation pattern like this 
processing result, drawing 30 (c) registered beforehand - drawing 30 (e). Since 
this actuation is expressed as a unit vector of three directions, a discernment 
candidate's basic actuation pattern serves as drawing 30 (d) and drawing 30 (e). 
[0154] Furthermore, paying attention to the relation of the direction of the vector 
of a unit-vector function (thetal, theta2, theta3), 
Itheta1-theta2||theta2-theta3||theta3-theta1| etc. is calculated. 
[0155] If it compares by performing this count also to a discernment candidate's 
basic actuation pattern ( drawing 30 (d) and drawing 30 (e)), the similarity in the 
direction of the configuration of the direction of a vector to drawing 30 (d) will 
become large. Thus, discernment of a vector train of operation can be performed 
with a unit-vector function. Moreover, increase and decrease of similarity 



perform discernment to accuracy more by calculating 
|theta1-thetaD1 ||theta2-thetaD2||theta3-thetaD3| etc. 

[0156] Thus, even if it does not measure the space coordinates of a space 
actuation mouse to a criteria location (zero), a pattern input of operation can be 
performed by obtaining a motion of a space actuation mouse relatively as a 
minute criteria vector set of time series using a vector of operation. 
[0157] Here, the flow chart is shown to drawing 31 about the thing using the 
unit-vector processing and the judgment approach which were mentioned above 
as an example of processing for the pattern input of operation by this example. 
[0158] Next, a difference of vector train matching of this invention of operation 
and the conventional pattern matching is explained. 

[0159] Drawing 32 (a) - drawing 32 (g) are drawings for explaining the difference 
with vector train matching of operation in this invention, and the conventional 
pattern matching. For example, when an operator wants to perform control 
corresponding to a pattern "a round head" of operation, a locus like drawing 32 
(b) shall have been operated as a result of actuation [ in / for the place from 
which the space actuation mouse 1 should be moved like / it is right and / 
drawing 32 (a) / unstable space ]. At this time, by the conventional 
pattern-matching processing, in order to perform matching between the set of 
the features point acquired from the locus or this locus of the whole actuation 



obtained like drawing 32 (c), and the configuration of a basic pattern where 
drawing 32 (d) was registered beforehand, as for the case of the input by 
actuation unstable in this way, that similarity will become small. Therefore, by the 
conventional pattern-matching processing, it is thought that the case where the 
space actuation pattern drawn by the operator cannot be recognized arises 
plentifully. On the other hand, in the vector train matching processing of 
operation in this invention, based on a motion of the space actuation mouse 1 by 
the operator, a vector train of operation is generated like drawing 32 (e), for 
example, since matching with the result of said unit-vector processing like 
drawing 32 (f) and a vector pattern like drawing 32 (g) registered beforehand is 
performed, the similarity can be enlarged also to the input by unstable actuation. 
That is, actuation in unstable space can also be correctly recognized by using 
vector train matching of operation. 

[0160] Here, the flow chart of the example of input operation is shown for the 
example of the structure of a system which applied this example to drawing 33 in 
drawing 34 , respectively. 

[0161] The system of drawing 33 has composition equipped with the space 
mouse body 1, the detecting element 204 of operation, a transducer 205, a 
vector table 206, the discernment section 207, the basic actuation pattern 209, 
the activation section 208, the object specification part 210, the object storage 



section 21 1 , the display and control section 212, and the display 213. In addition, 
a motion sensing element which was stated in the above-mentioned example at 
least shall be built in the space mouse body 1 here. Moreover, in addition to the 
already described function, the activation section 208 performs control 
corresponding to the code given from the object specification part 210. The 
activation section 208 performs control specified to the display and control 
section 212 and the desired controlled system which is not illustrated. 
[0162] This system can change and use the mode (here, it is called object 
directions mode) used as the so-called pointing device for directing the object 
displayed on the screen, and the input mode (here, it is called pattern input 
mode of operation) by the pattern of operation mentioned above by the control 
circuit which is not illustrated. 

[0163] As already stated, pattern input mode of operation is realized by the 
space mouse body 1, the detecting element 204 of operation, a transducer 205, 
a vector table 206, the discernment section 207, the basic actuation pattern 209, 
and the activation section 208. 

[0164] Moreover, object directions mode is realized by the space mouse body 1, 
the object specification part 210, the object storage section 211, a display and 
control section 212, a display 213, and the activation section 208. The function 
on which the object specification part 210 makes a display and control section 



212 display an object on the screen of a display 213 suitably, The function to 
which the result of having detected the motion of the space mouse body 1 is 
given to a display and control section 212, and the cursor on the screen of a 
display 213 is moved, And it has the function which outputs the code 
corresponding to the object or it which was answered and chosen as directions 
of the space mouse body 1 to the activation section 208 or a display and control 
section 212 (when the function corresponding to the selected object is a thing 
about screen control). The code which shows the function matched with the 
information on various objects and them is stored in the object storage section 
211. 

[0165] In the above-mentioned configuration, input mode is first set up by the 
user or the system. 

[0166] If pattern input mode of operation is set up (step S402), a user will 
become possible [ inputting ] by grasping a space actuation mouse body and 
drawing a pattern of operation on space (step S403). This motion is detected at 
step S404, a vector train of operation is generated at step S405, and a 
discernment judging of operation is performed using unit-vector processing etc. 
at step 406. And control which corresponds at step S407 is performed. 
[0167] When ending input mode, it ends at step S408, and when changing input 
mode, it moves from step S409 to step S410. 



[0168] On the other hand, if object directions input mode is set up (step S410), a 
user will grasp a space actuation mouse body, and will make it move onto the 
object of a request of the cursor displayed on the screen, and it will become 
possible to carry out a directions input (S411). Control corresponding to the 
object directed at step S412 is performed. 

[0169] When ending input mode, it ends at step S413, and when changing input 
mode, it moves from step S414 to step S402. 

[0170] Next, the processing which amends the motion contrary to an intention of 
an operator is explained. 

[0171] Drawing 35 (a) - drawing 35 (d) are drawings for explaining the 
amendment section which amends the amount of detection detected in the 
detecting element 204 of operation. If an operator doubles the horizontal 
direction and perpendicular direction of the display screen and does not have the 
horizontal direction or perpendicular direction of a space actuation mouse in a 
hand, cursor will move in the different direction from a motion of the hand in 
space. For example, if it has a space actuation mouse in the sense and vertical 
reverse of normal, a motion of cursor will differ from a motion of a hand 180 
degrees. In such a case, since an operator can view a motion of the cursor on 
the display screen, it turns out easily that the horizontal direction or 
perpendicular direction of a space actuation mouse, and the horizontal direction 



or perpendicular direction of the display screen do not suit immediately, 
therefore ~ immediately » space actuation mouse ******** - comfortable 
actuation is attained after this by things. 

[0172] However, while moving the space actuation mouse, when rotation by the 
twist of a wrist etc. is added unconsciously (originating in the function of human 
being's hand or an arm), that the direction which cursor moves differs from a 
motion of a hand may arise. That is, when it moves while the space actuation 
mouse body 1 rotates although the arm is moving towards desired, since an 
operator does not notice the cause unexpectedly, he may lean the impression of 
being the input device which is not user-friendly as the result. For example, the 
case where an operator wants to move rightward the cursor 235 currently 
displayed on the display screen 203 of drawing 35 (a) at a level with a coordinate 
(X1 and Y1) from a coordinate (X0 and Y0) is considered. In this case, if an 
operator makes the twist of a wrist etc. a space actuation mouse in ********** j the 
space actuation mouse rotates in the order shown in drawing 35 (b), drawing 35 
(c), and drawing 35 (d). consequently, the cursor 235 — the coordinate (XB and 
YB) from a coordinate (XA and YA) of drawing 35 (a), and a coordinate (XC and 
YC) — as — it will move in the different direction. 

[0173] Then, the rotation sensing element 236 is installed in the direction 
(namely, cross direction) which intersects perpendicularly with both the 



horizontal motion sensing element 2 and the perpendicular direction motion 
sensing element 3 like drawing 36 , and distribution of the component to the 
detection shaft orientations of the amounts of actuation, such as a rate of a 
horizontal direction or a perpendicular direction or acceleration, are amended 
according to the amount of rotation detection. 

[0174] Drawing 37 is the outline block diagram of the space actuation mouse 
which formed further the rotation detecting element 237 and the amendment 
section 238 in the space actuation mouse of drawing 2 . In the motion detecting 
elements 16a and 16b, although a motion of the space actuation mouse by the 
operator is changed into the signal showing a rate or migration length of a 
predetermined motion signal, for example, a space actuation mouse, etc., it 
amends the component of a horizontal (right and left) and the amount of motions 
of the 2-way of a perpendicular (upper and lower sides) in the amendment 
section 238 based on the amount then obtained by the rotation detecting 
element 237. 

[0175] By this, while being able to improve the engine performance as a pointing 
device of a space actuation mouse, a pattern input of operation can be 
performed correctly. 

[0176] Drawing 38 (a) and drawing 38 (b) are drawings for explaining processing 
in the amendment section 238. By rotation by the twist of a wrist etc., when the 



horizontal direction and perpendicular direction of a space actuation mouse, and 
the horizontal direction and perpendicular direction of the display screen have 
shifted, let the amounts of detection detected by the motion detecting elements 
16a and 16b be a horizontal direction (x') and a perpendicular direction (y'). On 
the other hand, let the amounts of detection when having not shifted be a 
horizontal direction (x) and a perpendicular direction (y). Similarly the direction of 
the vector of operation when having shifted is made into (theta'), and the 
direction of the vector of operation when having not shifted is set to (theta). 
Moreover, the amount obtained by the rotation detecting element 237 is set to 
(thetam). 

[0177] Then, if only (thetam) shifts by rotation by the twist of a wrist etc. like 
drawing 38 (a) when moving to a direction (theta) correctly, the direction of a 
vector of operation will be acquired as (theta') like drawing 38 (b). That is, it 
becomes theta- theta+theta mx -V-cos thetay =V-sintheta\ Therefore, the 
magnitude of a vector (V) of operation, the direction of the vector of operation 
acquired accidentally (theta 1 ), and the amount (thetam) obtained by the rotation 
detecting element 237 are used, and it is theta=theta'-thetamx=V-cos (theta 1 - 
thetam). 

y=V-sin (theta' - thetam) 

It can carry out and the component distribution to the detection shaft orientations 



of the amount of actuation can be amended. 

[0178] Next, it explains extending the function of the space actuation pattern 
input system of this example from a two-dimensional actuation pattern to a 
three-dimension actuation pattern. 

[0179] So far, although motion detection of the biaxial direction has been 
described, this invention is not limited to this, but forms the cross-direction 
motion sensing element 239 corresponding to a cross direction 240 like drawing 
39 , in view of a space actuation mouse, and it can extend it so that the space 
actuation pattern input by motion of a three dimension can be performed. 
[0180] Drawing 40 is what showed an example of the pattern input approach of 
operation by motion of a three dimension, and when an operator moves the 
space actuation mouse 1 from a to the configurations of b, c, d, e, f, and a 
triangular spindle, it can draw a triangular spindle on the display screen 203 of a 
display 202. 

[0181] The vector of operation in such three-dimension space is expressed 
using the magnitude of a vector (V) and its direction (theta, phi), as shown in 
drawing 41 (a). Moreover, an example of a vector table referred to in case 
three-dimension actuation in three-dimension space is changed into drawing 41 
(b) at a vector of operation is shown. 

[0182] This vector table is used, and if the same processing as the already 



explained two-dimensional space actuation pattern input is performed, the input 
by the space actuation pattern of a three dimension can be performed. 
[0183] Next, ON/OFF actuation of space actuation pattern input mode is 
explained. 

[0184] The main actuation to the controlled-system device by the usual space 
actuation mouse is actuation to which the cursor on the display screen is moved 
according to a motion of a hand. This actuation is the so-called implementation 
of pointer ability. Then, in order to go into the mode in which a pattern input of 
operation is performed from pointer ability mode etc., with a space actuation 
mouse, the actuation for the following mode changes is needed. (3) which 
pushes (2) actuation pattern input initiation carbon button which doubles cursor 
with some locations on (1) display screen (the field which can choose various 
tools, or field which chooses a menu) — it is possible to perform the easy motion 
for which it had opted beforehand, such as shaking several times up and down, 
etc. [ for example, ] 

[0185] Moreover, also when returning from this mode to pointer ability mode etc., 
a certain actuation or Ruhr specified beforehand is needed. For example, if a 
certain amount of time amount passes, it is possible to release the carbon button 
for (3) actuation pattern input which judges (1) (2) it is prescribed that comes out 
compulsorily quiescent state (condition that the amount of motions is not 



detected) (or for it to push again) etc. 

[0186] Furthermore, by the handling of the cursor when going into pattern input 
mode of operation, since the operability after control action activation changes, 
according to application, things can be considered making it be the following. (1) 
Eliminate cursor from on the display screen. However, the coordinate on the 
display screen when going into pattern input mode of operation is held. Since it 
will appear in a location when cursor goes into pattern input mode of operation 
again by this if it comes out of this mode, after performing selection of a tool etc., 
an activity can be continued from that location. (2) Usually, according to a motion 
of a space actuation mouse, cursor moves a display screen top to a passage. 
Thereby, since an operator can apply feedback by viewing, exact actuation can 
be inputted. (3) Change cursor to the configuration which going into pattern input 
mode of operation can understand clearly. In addition, some of these may be 
combined. 

[0187] Moreover, if the cursor 235 of arrow-head forms (or cross-joint form etc.) 
like drawing 42 (a) is made to usually transform like drawing 42 (b) by the result 
recognized by the pattern input of operation, an operator can understand easily 
whether the pattern input of operation was performed correctly. Moreover, it can 
come, simultaneously the comprehension actuation (""yes", no") by a screen 
display (for example, is [ "whether the present actuation is -" ]?) and operator for 



a check to every pattern input of operation can be excluded, and it can move to 
the next actuation smoothly. The modification of the configuration of the cursor 
by the recognition result is shown in drawing 42 (c). 

[0188] Furthermore, what is necessary is to make a direction to make it move 
with a pattern of operation first recognize, to change the configuration of cursor 
into the form which shows the direction, and just to enable it to control cursor 
only in the direction after it to move cursor in the shape of a straight line, since 
actuation in space has an unstable field. 

[0189] As explained in full detail above, according to this example, to the pointer 
actuation pan in the flat surface of arbitration, the pattern of operation in an 
operator's space is recognized in the system using a three-dimension input unit 
like a space actuation mouse which enabled spatial pointer actuation, and the 
sensuous man machine interface environment where control of a computer and 
a multimedia device can be performed can be realized. 

[0190] Drawing 43 is the outline block diagram of the space actuation mouse 
concerning the 5th example. A fundamental configuration and actuation are the 
same as the space actuation mouse which this space actuation mouse requires 
for the above-mentioned example. However, the points further equipped with the 
motion sensing element 7 for detecting a motion of a cross direction differ. 
[0191] Namely, this invention is not limited only to motion detection of the biaxial 



direction, can form the motion detecting elements 2, 3, and 7 corresponding to 3 
shaft orientations like this example, and it can extend them so that a motion in 
three-dimension space may be detected. 

[0192] Since it is a two-dimensional display, in order to pinpoint the cursor 
location on a screen, if the motion detecting elements 2 and 3 for biaxial are 
formed like the 1st example, it is enough, but the usual display screen is very 
effective if it utilizes as a pointing device for the system which has the false 
three-dimensional display of using [ these days / increasingly ]-briskly-space 
actuation mouse which can detect motion of 3 shaft orientations of this example 
versatility. 

[0193] Moreover, it is also possible to give a special role to a motion of the 3rd 
shaft orientations. For example, the ratio of the movement magnitude of the 
cursor on the screen to the movement magnitude of the 1st of a space actuation 
mouse or the 2nd shaft orientations can be determined by the location (it is 
virtual) of the 3rd shaft orientations. 

[0194] You may make it detect surrounding rotation of a shaft using the 
piezo-electric gyroscope of drawing 9 instead of forming the motion detecting 
element 7 and detecting parallel translation as detection of actuation of the 3rd 
shaft. 

[0195] It is also possible to, use actuation in three-dimension space on the other 



hand as a basic actuation pattern used for a pattern input in the space actuation 
mouse concerning the 3rd above-mentioned example. 

[0196] Of course, it may extend further and the detecting element of four or more 
shafts may be prepared. 

[0197] In this case, a role of a pointing device may be given to biaxial and the 
role of a pattern input of operation may be given to other shafts. 
[0198] Thus, according to this invention, pointer actuation in the virtual flat 
surface of arbitration and still more spatial pointer actuation are enabled, and 
actuation of an operator is recognized, and although the space actuation mouse 
which makes pointer grabbing and control operation possible easily is offered 
even if separated from a computer, a multimedia equipment, or its display, it can 
do. 

[0199] Drawing 44 shows the outline block diagram of the space actuation 
mouse concerning the 6th example. The configuration and actuation with this as 
fundamental space actuation mouse as the above-mentioned example are the 
same. A motion of the two-dimensional direction of the space actuation mouse 
body 1 is detected by the horizontal motion sensing element 2 and the 
perpendicular direction motion sensing element 3, and click actuation is received 
with the click carbon button 4. 

[0200] Here, in this example, a space actuation mouse and a controlled-system 



device are connected using an interconnection cable 8. Connection is made by 
inserting the connector 9 of the edge of the interconnection cable 8 of a space 
actuation mouse in a controlled-system device. An interconnection cable 8 is 
inputted into the output signal from a space actuation mouse by propagation and 
the controlled-system device. 

[0201] If the space actuation mouse of this cable is used when it is not required 
for that system to make a space actuation mouse into wireless, it is not 
necessary to take the directivity of the transmission direction into consideration 
like an infrared method, and transmission of a control signal can be performed 
very certainly. 

[0202] As mentioned above, although this invention has been explained using 
various examples, the configuration of a space actuation mouse does not 
necessarily need to be a configuration like the so-called conventional mouse, 
and can be used by making it various configurations according to the purpose 
and an application. 

[0203] Moreover, it is also possible to constitute so that it may equip or build in 
other equipment or instruments which do not necessarily need to grasp and 
operate in a hand and an operator uses directly or indirectly. 
[0204] Or if other input means, such as voice input, are formed in this space 
actuation mouse, the operating environment which is further rich in a variation 



can be offered. 

[0205] As for the number to prepare, about a click carbon button, the 

configuration can also consider various deformation arbitrarily. 

[0206] In addition, in each above-mentioned example, the circuit inside a space 

actuation mouse is desirable, when it integrates for one chip as much as 

possible. 

[0207] Moreover, this invention is not limited to each example mentioned above, 
it is the range which does not deviate from the summary, and can deform 
variously and can be carried out. 
[0208] 

[Effect of the Invention] As explained in full detail above, in this invention, a 
motion detection means to detect a motion of a space actuation mouse from the 
acceleration or angular velocity of the two-dimensional direction or the direction 
of a three dimension is established. 

[0209] For this reason, a space actuation mouse can detect the actuation which 
an operator means in the actuation space of arbitration, and a control signal can 
be easily transmitted to a controlled-system device with a transmitting means. 
Furthermore, an operator's directions location can be displayed by change of the 
cursor on the display screen of a controlled-system device, or a display object, or 
the easy human interface environment of the actuation which is not in the former 



can be realized by changing the direction of a display screen. 
[0210] Or a pattern storage means of operation by which actuation of an 
operator is registered beforehand is established, and an input means to control 
by identifying an actuation actuation pattern using natural actuation of human 
being can be realized. 

[0211] Furthermore, the band limit filter from which the frequency of an 
operator's hand deflection is removed can be prepared, and pointing actuation 
by the hand deflection can be made exact. 

[0212] A motion of the space actuation pattern inputted when an operator 
operates a space actuation mouse by the space actuation pattern input 
approach concerning this invention detects, it changes into a vector train (the 
minute criteria vector set of relative time series) of operation, on the other hand, 
it identifies by comparing with the vector train concerned of operation the vector 
train of operation corresponding to the basic actuation pattern registered 
beforehand, and the control based on this recognition result performs to a 
controlled-system device. 

[0213] Therefore, a pattern input of operation can be performed with high 
precision, without measuring the space coordinates of a space actuation mouse 
to a criteria location (zero). 

[0214] Thus, according to this invention, it becomes possible using natural 



actuation of human being to control a controlled-system device. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the space actuation mouse concerning 
the 1st example of this invention 

[Drawing 2] The outline block diagram of the space actuation mouse concerning 
the 1st example of this invention 

[Drawing 3] The use conceptual diagram of a space actuation mold computer 
system using the mouse of drawing 1 

[Drawing 4] The display screen of the computer of drawing 3 , and the 
explanatory view of pointing actuation 

[Drawing 5] The display screen of the computer of drawing 3 , and other 
explanatory views of pointing actuation 

[Drawing 6] The display screen of the computer of drawing 3 , and the 
explanatory view of further others of pointing actuation 

[Drawing 7] The space actuation mouse concerning the 1st example of this 
invention, and the block diagram of a controlled-system equipment 



[Drawing 8] Drawing showing the relation between the 
electrical-potential-difference wave form chart corresponding to acceleration and 
a rate and a rate, and a pulse consistency, respectively 

[Drawing 9] The example of a configuration of the angular-velocity detecting 
element using a piezo-electric oscillating gyroscope 

[Drawing 10] The outline block diagram of the space actuation mouse which 
prepared the hand deflection amendment section 

[Drawing 11] The outline block diagram of the space actuation mouse 
concerning the 2nd example of this invention 

[Drawing 12] The space actuation mold image system use conceptual diagram 
using the mouse of drawing 1 1 

[Drawing 13] The display screen of the system of drawing 12 , and the 
explanatory view of pointing actuation 

[Drawing 14] Drawing for explaining various click actuation in the 1st and 2nd 
examples 

[Drawing 15] The outline block diagram of the space actuation mouse 

concerning the 3rd example of this invention 

[Drawing 16] Drawing for explaining a detection actuation pattern, 

[Drawing 17] Drawing showing an example of the pattern input approach of 

operation concerning the 4th example of this invention 



[Drawing 18] Drawing for explaining the concept of a vector of operation 
[Drawing 19] Drawing for explaining the difference with a motion vector and a 
vector of operation 

[Drawing 20] The block diagram showing the important section configuration of 
the space actuation pattern input system concerning the 4th example of this 
invention 

[Drawing 21] Drawing for explaining the function of the transducer which 
changes the amount of space actuation into a pattern of operation 
[Drawing 22] Drawing showing an example which changes space actuation into 
a vector of operation by the vector table 

[Drawing 23] The block diagram showing the outline configuration of the 
discernment section 

[Drawing 24] The flow chart of processing by the unit-vector processing section 

[Drawing 25] Drawing for explaining unit-vector processing 

[Drawing 26] The flow chart of processing by the vector addition processing 

section 

[Drawing 27] Drawing for explaining vector addition processing 

[Drawing 28] Drawing for explaining vector addition processing 

[Drawing 29] Drawing showing an example of the flow of the processing in the 

judgment section 



[Drawing 30] Drawing for explaining an example of the discernment approach of 
the vector train of operation by the unit-vector function 

[Drawing 31] Drawing showing the flow of the pattern recognition processing of 
operation by the unit-vector function 

[Drawing 32] Drawing for explaining the difference with vector train matching of 

this invention of operation, and the conventional pattern matching 

[Drawing 33] Drawing showing the example of the structure of a system which 

applied the pattern input approach of this example of operation 

[Drawing 34] Showing [ the example of input operation of the system of drawing 

33 ] flow chart 

[Drawing 35] Drawing for explaining the processing which amends the amount of 
detection detected in the detecting element of operation 

[Drawing 36] The general-view Fig. showing the example of the installation 
location of a rotation sensing element 

[Drawing 37] The outline block diagram showing the space actuation mouse 
which prepared the amendment section 

[Drawing 38] Drawing for explaining processing in the amendment section 
[Drawing 39] Drawing showing the example of the installation location of the 
cross-direction sensing element for the escape to a three-dimension actuation 
pattern input 



[Drawing 40] Drawing having shown an example of the three-dimension 
actuation pattern input approach 

[Drawing 41] Drawing showing an example of the vector table referred to in case 
actuation in an example and three-dimension space of the expression approach 
of a vector of operation in three-dimension space is changed into a vector of 
operation 

[Drawing 42] Drawing showing the cursor modification by the result recognized 
by the pattern input of operation 

[Drawing 43] The block diagram of the space actuation mouse concerning the 
5th example of this invention 

[Drawing 44] The block diagram of the space actuation mouse concerning the 
6th example of this invention 
[Description of Notations] 

1 - A space actuation mouse body, 2 — A horizontal motion sensing element, 3 

— Perpendicular direction motion sensing element, 4 — 5 A click carbon button, 6 

- An infrared light emitting device, 16a - The 1st motion detecting element, 16b 
[ Controlled-system device, ] — The 2nd motion detecting element, 17 — The 
switch section, 18 - The transmitting section, 21 22 - The display screen, 23 - 
An infrared photo detector, 30a - The 1st motion sensor, 31a31b - Amplifier, 
39a - A band limit machine, 40a - A/D converter, 32c [ - Band limit machine, ] - 



A speed detector, 30b - The 2nd motion sensor, 31b - Amplifier, 39b 40b [ - 
Pattern memory of operation, ] - An A/D converter, 32d - A speed detector, 41 
- The recognition section of operation, 42 43 [ - The display screen, 235 / - 
Cursor, 236 / ~ A rotation sensing element, 239 / - Cross-direction motion 
sensing element ] - An infrared remote control sending circuit, 34 ~ An infrared 
light emitting device, 202 - A display, 203 
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